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SAGE is a revolutionary, real- 
time software debugging tool 
that takes you out of the time- 
consuming maze of finding and 
fixing errors in test programs. 
SAGE reduces test program 
development time by as much as 
40%, while improving overall 
test program quality and increas- 
ing software productivity. SAGE 
is available as a plug-in option 
to the new Series 21, as well as 
Series 20 and Sentry® systems 
using the M$ operating system. 
Combining interactive soft- 
ware with a color graphics termi- 
nal, SAGE is a virtual test head 
emulator that duplicates the 
performance of the tester hard- 
ware. It produces a visual display 
of the programmed test inputs 
and actual device outputs as 
color waveforms, so that pro- 
gramming errors can be quickly 
spotted and easily corrected. 


EFFICIENCY EXPERT. 
SAGE eliminates juggling 


scopes and examining reams of 
pin data printouts to isolate pro- 
gram errors. Once a problem is 
spotted, the program change can 
be made and instantly displayed. 
And since SAGE simulates 
responses in the background 
mode while youre debugging, 
you don’t have to waste valuable 
tester time to run your program. 
For more on SAGE, the 
higher-level test program devel- 
opment solution that also helps 
lower your overall cost to test, 
call or write the ATE software 
leader: Fairchild Test Systems 
Group, 1601 Technology Dr., San 
Jose, CA 95115, (408) 998-0123, 
Ext. 2296. Fairchild Camera and 


Instrument Corporation. 
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Se P ct from the ooo ical Ticrominiatuce Tobe. plastic pe or TMO 
series (hermetically-sealed metal case) covering 10 KHz to 800 MHz. These 






_ models operate from 12.5 to 800 ohms with insertion loss typically less than 0.5 dB. 


For large dynamic range applications, specify the T—-H series which can handle 
up to 100 mA primary current without saturation or distortion. 

Need a connector version? Select from the FI or FIB series, available with 
unbalanced or balanced outputs. Connector choices are female (BNC, Isolated 
BNC, and Type N) and male (BNC and Type N). These units operate from 10 
KHz to 500 MHz with impedances of 50 and 75 ohms. 

Of course, Mini-Circuits’ one-year guarantee is included. 


DC ISOLATED TLi TI TiS! T2.5-6 46 «so 19-1 T9-1H T16-1 T16-1H 
PRIMARY & Model No. TMO1-1 TMO15-1 TMO25-6 TMO46 TMO9-1 TMO16-1 
SECONDARY Imped. Ratio 1 1 15 25 4 9 9 16 16 
Freq. (MHz) 15-400 8-300 1-300 01-100 02200 15-200 2-90 3-120 7-85 
ok T Model (10-49) $2.95 $4.95 $3.95 $3.95 $395 $345 $5.45 $3.95 $5.95 
TMO model (10-49) $4.95 $6.75 $6.45 $6.45 $6.45 $6.45 
CENTER-TAPPED T1-1T T2-1T T2.5-6T T3-IT 14-1 T4-1H T5-1T T13-1T 
DC ISOLATED Model No. TMO1-1T TMO2-1T TMO25-6T TMO3-1T TMO41 TMO5-1T TO13-1T 
PRIMARY & Imped. Ratio 1 2 25 3 4 4 5 13 
SECONDARY Freq. (MHz) 05-200 07-200 01-100 05-250 2-350 8-350 3-300 3-120 
T Model (10-49) $3.95 $4.25 $4.25 $3.95 $2.95 $4.95 $4.25 $4.25 
os TMO model (10-49) $6.45 $6.75 $6.75 $6.45 $4.95 $6.75 $6.75 
UNBALANCED 12-1 T31 14-2 T8-1 T14-1 
PRIMARY & Model No. TMO2-1 TMO3-1 TMO4-2 TMO8-1 TMOI41 
SECONDARY imped. Ratio 2 3 4 8 14 
Freq. (MHz) 025-600 5-800 2-600 15-250 2-150 
oh de T model (10-49) $3.45 $4.25 $3.45 $3.45 $4.25 
TMO Model (10-49) $5.95 $6.95 $5.95 $5.95 $6.75 
FT FTB Model No. FT15-1 FYBI-1 FTB1-6  FIBI1-1-75 
Imped. Ratio 15 I 1 1 
: ae Freq. (MHz) 1-400 2-500 01-200 5-500 
(1-4) $29.95 $29.95 $29.95 $29.95 
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World’s largest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 
Domestic and International Telex 125460 International Telex 620156 
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AT SERIES 
1,000 Qty. 







Check these features: 

V High stability; thick-film construction 
in a hermetically-sealed case AT- _MAT- _ Attenuation, dB — Attenuation Variation VSWR Max 
v¥ Rugged construction meets MIL STD 202 SES re ee be ipes. ie oe OA 
J Miniature size: AT-3 MAT-3 3 +0.2dB 0.6dB 1.0dB 1.32053 
; AT-6 MAT-6 6 +0.3dB  0.6dB 08dB 13:1 15:1 
Al -Series: 0.4” x 0.8” x 0.2”h .')  MATS 9 +0.3dB 06dB 08dB 131 15:1 
en Rl ” ” AT-10 MAT-10 10 +0.3dB  —0.6dB 08dB 13:1 151 
J sg mgr 0.5" x 0.21 mee h fea MAT-12 12 +0348 0.648 0.848 i3 251 
ae a 5 15 +0. 6dB 08dB 13:1 15:1 
at frequency response, + O.3dB (typ.) AT-20 MAT-20 20 +0.3dB —-0.6dB 08dB 13:1 15:1 
V Excellent VSWR, less than 1.2:1 (typ.) AT-40* 40 +038 06dB 08dB 13:1 15:1 


. hk *AT-40 Frequency Range DC-500 MHz 
V Low cost: Models may be combined for group pricing Frequency Range: DC-1500 MHz, power (max.) MAT = 0.5W. AT = 1W 


AT-Series: $1.95 (1,000 aty.), $3.95 (10-49) 
MAT-Series: $2.95 (1,000 aty.) $4.95 (10-49) 


V Delivery from stock 


DESIGNERS KIT AVAILABLE: 
KAT-1...4 of each (3, 6, 10, 20 dB), only $39.95 
KMAT-1...2 of each (3, 6, 9, 10, TZ, Mat 20), only $39.95 A Division of Scientific Components Corporation 


World's largest manufacturer of Double Balanced Mixers 
2625 East 14th Street, Brooklyn, New York 11235 (212)934-4500 
Domestic and International Telex 125460 International Telex 620156 
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DESIGN FEATURES 
SPECIAL REPORT: Rotary switches ... 0.0.0.0... ccc ee eee reece eee nes 98 
Maturity needn’t be equivalent to stagnation. Although rotary switches have been around for 
years, the latest introductions have a new look. 


Use comparator ICs in new and useful Ways ...........0 0. ccc cece eee eee 115 
You can use the unique differential-input/digital-output characteristics of comparators to 
implement a wide range of circuit functions. 


Built-in overflow detection speeds 16-bit uP arithmetic....................0. 12 2188 
Special programmable hardware in a family of 16-bit processors detects arithmetic overflow 
automatically, thus allowing shorter and faster arithmetic routines. 


Real-time LSI clock chips ease pP-controltasks ......... 0... cee eee eee 138 
By providing useful timing outputs compatible with ,P-based systems, multifunction clock 
ICs help you implement timekeeping with a minimum of hardware and software overhead. 


Technical AriicleDatabase .. 050 6c. os eine iv wives 233 
You'll find every major article published in EDN during the past year indexed in our first 
Technical Article Database, along with coverage for the other major electronics magazines. 


TECHNOLOGY UPDATE 
Field-programmable logic arrays bridge the standard-IC/gate-arraygap ............. 59 
What is today’s designer like? EDN polls its readerstofindout ................+--. 79 
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On the cover: today’s rotary switches 





EDN’s Article 


A profile of EDN’s typical reader 








contains information that might prove 
surprising. Learn more about yourself 
and your colleagues by turning to pg 


Database indexes articles appearing 
in EDN and four other major 
electronics publications within the 


permit clean pc-board design. Turn to 
pg 98. (Photo courtesy Oak Switch 
Systems; photographer: Larry 


Larimer, Business Arts Inc) 
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past year (pg 191). 
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Three new 


switches from Oak. 


Now you can select a pushbutton or rotary pushbutton keyboard switch provides the rugged 
switch perfectly matched to your microprocessor: ' construction, tactile feel, and quality control so 
Dyolsiax@ a] 8) 8) |Lere (0) 8B important in hi-rel applications. 

Introducing Oak's Series 225 pushbutton The Series 500, designed to meet the speci- 
switch and Series 500 and 850 rotary switches. fications of MIL-S-3786/20, a sturdy single- . 
Three new products that help cash in on the deck rotary switch just one-half inch in diameter, 
natural cost and performance advantages of weave] co) mmcc) (avert ale Re) ml aveleolelale B-ir-l( one) mere) alsce) 

microprocessor control. hal x0) urs)8) (omer) galeelelel(eclivears 


How? We designed the switches 
you asked for. Small enough to 
im acelalmlemuuivamvelelmal(elene(cseliiny 
packaging. Sealed from contam- 
Nate] altcis) a16 BNZ=)\",omsv@)(6(<18e]8)(omce) 
enable automated, high volume 
assembly. And simple. You get 
just the switch function and 
electrical performance you need, 
where anything more only adds 
cost and uses up space. 

Oak’s Series 225 low-profile 









SERIES 225 


"4932 1982 





and test equipment. 

And our versatile Series 850 
programmable rotary switch 
offers a remarkable choice of 
switch function, detent angle, and 
PC board mounting locations 
in a package only 0.850” square. 

Call or write us today to 
learn more about three new 
switches designed with you and 
microprocessors in mind. You 


SERIES 500 
‘eclaliar)80e)n6 0 ale)mieker-]|E@)-1.¢ 


8 ai Ite NE 


47 | K Switch Systems inc. 


= : 
/ ae SERIES: 225 500 850 An Oak Technology Inc. Company 
Forinformation Circle: 194 195 196 P.O. Box 517 e Crystal Lake, Illinois 60014 


ForaSales Call Circle: 197 198 199 Phone 815-459-5000 « TWX 910-634-3353 « TELEX 72-2447 
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“Nibble Mode’ gives 
effective cycle time 
under 85ns 


Here’s another first in VLSI from INMOS. It’s a 64K x 1 
DRAM with a feature called ‘Nibble Mode’. By providing the 
on-chip equivalent of 4-way interleaving, the IMS2600 allows 
high-speed serial read/write access to 2 bits, 3 bits or a nibble, 
allowing effective cycle times below 85 ns. 

Two high-speed versions of the IMS2600 are available: 


oyele Time 


But that’s not all. The part operates at cycle times down 
to 160ns and dissipates only 303mW max at 350ns cycle time 
(standby power is only 22mW). In addition, this advanced 64K 
DRAM offers ‘CAS before RAS,” a refresh-assist function that 
frees pin 1 for future 256K use. 

The IMS 2600 is a direct plug-in replacement for other 64K 
DRAMs in existing designs. And it’s the 64K standard for new 
designs. Available now, the IMS2600 is packaged in a 16-pin, 
300-mil DIP with the industry standard pinout. 

For a low-cost evaluation kit, ‘Nibble Mode” application 
note, or for technical assistance, complete the coupon and 
mail it today. 





‘Nibble Mode”’ Cycle Time 
55ns 
65ns 























IMS2600-10 
IMS2600-12 





P.O. Box 16000 © Colorado Springs, Colorado 80935 ¢ (303) 630-4361 ¢ TWX 
910/920-4904 © Burlington, Mass. (617) 273-5150 * Dayton, Ohio (513) 
439-0988 © San Jose, Calif. (408) 298-1786 © Whitefriars ¢ Lewins Mead ¢ Bristol 
BSI 2NP ¢ England ¢ Phone Bristol 0272 290 861 ¢ TLX: 444723. 


inmos, 2 and IMS are trademarks of INMOS. 
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| Please send ___ set(s) of the IMS2600-10 
Evaluation Byte kit and complete technical 
data. Limit 3 kits per customer. Offer expires 
Dec. 31, 1982. Send check or money order 
($100/kit) to address below, or order 
__ through your local INMOS distributor. 
| Send IMS2600 “Nibble Mode” application 
__ note and technical data. 
| Have a salesman Call. 


| 
| 
| 
Name Title | 
| 
| 
| 











Company 
Address 
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Telephone (___) 


Return to: 64K DRAM offer 
INMOS Corporation, P.O. Box 16000. 
Colorado Springs, CO 80935 
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Byte of 100ns 
64K DRAMs 
$100 
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ANSWER TO ADVANCED CMOS TEST #1: Advanced CMOS provides speeds a “nt to NMOS with only a fraction a the total 
power drain. This allows National to pace. more functions on a chip and reduce system costs without sacrificing performance. 
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HIS PLACE 
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BUT ROCKWELL’ NEW PERIPHERALS GIVE YOU 












EVERYTHING THE 68000 PROMISED. FIRST. 


Breakthroughs in 16-bit technology aren't supposed to be our 
job. But we keep winning blue ribbons. So with as little fanfare 
as possible, we are introducing three firsts in 68000 peri- 
pherals: the Multi-Protocol Communications Controller 
(MPCC); the Double-Density Floppy Disk Controller 
(DDFDC); and the Local Area Network Controller 
(LANC). All three are uniquely designed to extend your 
stem’s performance. 

: , Our new R68561 MPCC is the first 16-bit bus 68000 
peripheral to provide full-up data link communications on a single chip. At4 
megabits/sec, it’s the fastest communications controller you can buy. 

It’s also the most versatile, supporting all standard asynchronous and 
synchronous protocols—and BISYNC and HDLC especially well. 
Then there’s extensive on-board buffering, vectored interrupts, 
automatic address recognition, and a DMAC interface 
compatible with the 68440 or 68450 DMAC devices. 

The R68465 Floppy Disk Controller is another 
example of engineering beyond our means. It's the first 
full-featured device for the 68000 that’s designed 
especially for floppy disk control, and does its job more 
efficiently than the peripherals that try to control both hard 
disks and floppies. The R68465 serves four double-density 
drives, in either MFM or FM IBM-compatible formats. 

Samples of both peripherals are available now from your Rockwell repre- 
sentative or distributor Soon he'll be stocking another of our missteps up the ladder 
of success: the R68802. It's the first Local Area Network controller for the 68000. 
Because it provides all basic logical data link control functions, the Rockwell con- 
troller is a more flexible, more cost-effective solution for 10 megabit/sec LAN data 
rates. The R68802 supports both the IEEE-802 and the Ethernet” standards on the 
proven CSMA/CD bus access method, plus statistical function—features not avail- 
able on any other LAN controller. Versions that are compatible with 8-bit bus 
architecture are also available. 
vO, Up until now, being first in peripherals hasn't been our 

“lee, goal in life. But don't be surprised if this taste of success goes 
to our head, and we come out with more winning 
68000 peripherals in the near future. 

To get your samples of the MPCC and 
Floppy Disk Controller, and keep up with the latest 
. 4n68000 peripherals, contact your Rockwell repre- 
* sentative or distributor, or call the Electronic Devices 
~ Division, Rockwell International, at (800) 854-8099. 
In California, call (800) 422-4230. Or write us at P.O. Box C, MS 
01-300, Newport Beach, CA, 92660, ° Hthemetisa trademark of Xerox 
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Rockwell International 
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Our Allophone Narrator 





Says it All! 
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In single chip or complete 
module, the General Instrumen 
Narrator line of speech synthe- 
sis devices brings you the last 
word in total speech capability. 


State-of-the-art Technology 
Our single chip Allophone syn- 
thesizer, the SP0256-AL2, gives 
you the ability to compose and 
vocalize the text of your choice, 
without limit. A resident micro- 
controller provides access to 
allophones stored in the on-board 
ROM to produce English language 
speech at your command. 


Operational Flexibility 
Narrator offers these Allophone 


GENERAL 
NT 


INSTRUM 


14 





~ PCr y lr wee. 
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options: a single chip with your 
own enhancements...or a self- 
contained, economical module, 
the VSM2128, which needs only 

a power source and speaker. 

The SP0256-AL2 chip has a low 
bit rate and interfaces easily with 
today's microprocessors. We also 
provide a full line of add-on mem- 
ory Circuits, including 16, 32 and 
128K serial soeech ROMs, and the 
logic interface chips to expand 
processing power. 





Easy to Program 


Single chip or complete module — 
you ll find Narrator’s Allophone library 
easy to use, and its applications 
virtually limitless. 





LPC for Speech as You Like it 


In addition to the SP0256-AL2, we 
also offer devices which provide 
unsurpassed results through 
advanced techniques in Linear 
Predictive Coding (LPC). Again 
you have freedom of choice! The 
SP0256 stand alone, single chip, or 
the VSM2128 module. For speech 
the way you wantit, , 
call our Microlectronics 2 Pat 
office nearest you. = Dee 









We help you 
compete.°® 


Ti iitiei |e 
SPO256-AL2 | 


THA AAAAaeee: 


Sales Offices USA: CA, 213-322-7745 or 408-496-0844; FL, 813-577-4024; 

IL, 312-981-0040; IN, 317-872-7740 or 219-291-0585; MI, 313-391-4070; MD, 301-269-6250; 
NC, 919-876-7380; NH, 603-424-3303; NY, 516-733-3107; PA, 215-643-5326; TX, 214-934-1654: 
EUROPE: Frankfurt, (6103) 23 051; London, Ruislip, (08956) 35700; Milano, (02) 720914; 
Munchen, (089) 27 24 049; Paris, (1) 365 72 50; Stockholm, (08) 679925; 

ASIA: Hong Kong, (5) 434360; Taipei, (02) 914-6234; Tokyo, (03) 473-0281 
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News Breaks 
REAL-TIME UNIX FOR IBM PC AIMED AT OEM MARKET 


A licensed version of System III UNIX with enhancements for real-time operation on the 
IBM Personal Computer will soon be available to OEMs for less than $500. Named VENIX, the 
software comes from Venturcom (Cambridge, MA) and includes additional commercial 
programs such as word processing, graphics and a relational database manager. The company 
also plans to offer scientific and engineering software, including a signal-processing package. 
First deliveries will be in March.—Gary Legg 


MICROFLOPPY INTROS MUDDLE STANDARDIZATION EFFORTS 


The attempt to establish a standard for sub-4-in. floppy-disk drives has become more 
confused as vendors continue to introduce incompatible designs. For instance, Tandon Corp 
(Chatsworth, CA), having already announced two 3%-in. drives, is rumored to also be 
planning a 3%4-in. entry, compatible with the flexible-jacketed Dysan media. Meanwhile, MPI 
(Chatsworth, CA) has introduced Model 301F—a microfloppy that uses the Japanese 5-in. 
media. In this unit, a user can flip the diskette over to store 250k bytes on each side. Priced at 
$200 (1000), the drive will be available in small quantities (100) this month.—Ed Teja 


DATACOMM SIMULATOR IMITATES TERMINAL OR NETWORK 


The Chameleon from Tekelec Inc (Santa Monica, CA) is a 35-lb datacomm simulator that 
looks like a personal computer. When you plug in one of four software packages in its dual 
34e-in. Sony floppy drives, the $18,000 unit functions as a terminal, cluster controller, front- 
end processor or network, using any protocol (including X.25, SNA, SCLC, HDLC and Bisync) 
at speeds to 128k bps. The instrument collects and analyzes data after trigger actuation at the 
link level or higher and outputs industry mnemonics or binary, hex or ASCII code on a 9-in., 
80-line x 24-character screen. Tekelec has also announced its $2200 Model P.1, a Multibus- 
compatible board that automatically handles all link-layer operations for SDLC or HDLC; it 
adds or strips off protocol data so your system deals only with a transmission’s information 
layer. This board also offers full error-recovery procedures.—Paul G Schreier | 


DEVELOPMENT SYSTEM ENHANCES MICROCODE-DESIGNER PRODUCTIVITY 


By adding several ease-of-use features to its Step-10 development system, Step Engineering 
(Sunnyvale, CA) has produced the Stepsaver—a microcode development system designed to 
improve engineer productivity. Features include a macro-command queue to store and label 
complete macros, a machine-state-save feature to save and store complex setups (as many as 
32,000 separate entries), and four Help files, which can be customized for specific 
applications. Prices range from $20,500 to $60,000.—Gary Chesnutis 


MACHINE-INSERTABLE DIP SWITCHES SPEED BOARD ASSEMBLY 


With ratings of 50 mA at 30V dc, Series 90 machine-insertable DIP switches from Grayhill 
Inc (La Grange, IL) come with two through 10 or 12 stations. The plastic-packaged devices are 
less than 0.180 in. high and thus suit automatic insertion. The 8-station version is as long as 
a standard 16-pin DIP. The devices are undergoing testing with users and IC-insertion- 
equipment manufacturers; production is scheduled for February.—Paul G Schreier 


ISSCC: SEMICONDUCTOR LEADERS TO DISCUSS JOINT R&D EFFORTS... 

With the 30th annual International Solid-State Circuits Conference (ISSCC) as a backdrop, 
prominent US semiconductor-industry leaders will focus on the important and timely issue of 
joint R&D efforts during one of the conference’s evening sessions. According to ISSCC 
program chairman Lewis M Terman of IBM’s Research Center (Yorktown Heights, N 7), no 
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other sessions have been planned for that evening in anticipation of a large turnout. 


The session’s panelists include Dr Richard D DeLauer, Under Secretary of Defense for 
Research and Engineering; Gordon Moore, president of Intel Corp; W J Sanders, president of 
Advanced Micro Devices; Eric Bloch, IBM VP for technical activities; J W Lacey, technology- 
planning executive VP of Control Data Corp; James Meindl, director of Stanford University’s 
Electronics Laboratory; and George Pake, Xerox VP for corporate research. 


The discussion will address whether joint R&D efforts actually enhance innovation and 
reduce competition; the cost; how patents and proprietary information can be handled; and at 
what technology level a joint effort should be used. The panelists will also discuss whether a 
joint R&D venture will return the US to a leadership position in technology.—John Tsantes 


... WHILE TECHNICAL SESSIONS WILL FOCUS ON DEVICE TECHNOLOGY 


ISSCC 83, to be held on February 83 to 25 at New York City’s Sheraton Centre hotel, will 
once again set the stage for attendees to get a glance at international device technology and 
research. During the 18 daytime technical sessions, an impressive list of papers authored by 
more than 300 technologists will cover such topics as telecomm circuits, high-speed 
microprocessors, GaAs ICs, VLSI memories, speech recognition and gate-array logic. 


A few of the devices to be discussed include a 16-bit microprogrammable pP that can 
simulate various computers at 900k instructions/sec max; GaAs 32-bit adders and 1k static 
RAMs; a 5000-gate bipolar master slice with 500-psec loaded gate delay; a 200-nsec, 256k 
EPROM; several 5V-only 32k EEPROMs; an 8-bit, 50-nsec A/D converter with internal 
sample/hold; and sub-100-nsec 256k dynamic RAMs. 


For additional information on ISSCC, contact Lewis Winner, 301 Almeria, Coral Gables, FL 
05154, or phone (305) 446-8193 between 1 and 5 pm.—John Tsantes 


COMDEX FALL ’82—WHAT YOU MIGHT HAVE MISSED 


If you didn’t get a chance to attend Comdex Fall ’82 in Las Vegas last month, you missed 
many new-product offerings and demonstrations. Therefore, browse through these brief 
capsules for products that might be of particular interest to you. 


... Applied Digital Data Systems’s (Hauppauge, NY) $995 (100) Viewpoint/Color CRT 
terminal displays 25 80-character lines and exhibits eight colors. Ergonomic features 
include a tilt-and-swivel screen and a DIN-standard low-profile keyboard. 


...Built around the Arcnet and Ethernet local networks, the PLAN 4000 system from 
Nestar Systems (Palo Alto, CA) interconnects the IBM, Apple II and Apple III personal 
computers via a $595 network interface card. It supports a mix of 255 workstations and 
servers (costing about $1800 each), 548M bytes of disk storage, 20M or 45M bytes of tape 
capacity and a 8.5M-bps data rate using baseband and token-passing protocols. 


... The $7160 DCGOS disk controller from Plessey Peripheral Systems (Irvine, CA) handles 
as many as four physical or eight logical 14-in. Winchester disk drives, providing as much 
as 8G bytes of storage. It also controls drives that emulate DEC’s RMO3, RMO5 and RM80 
units in any combination of capacities. 


... DMA Systems Corp (Goleta, CA) previewed the Micro-Magnum 5/10 and 5/15 5%-in. 
Winchesters, slated for introduction in the 2nd and 3rd quarters, respectively. They’ll come 
with 15.0M- and 19.5M-byte capacities on fixed disk and 6.5M bytes of removable cartridges. 
The 5/10 will sell for $1390; the 5/15, $1450; the removable cartridge, $85 (OEM qty). 


...CP/M originator Digital Research (Pacific Grove, CA) announced several intercompany 
agreements: Advanced Logic Systems (Sunnyvale, CA) will manufacture a $399 CP/M card 


16 EDN JANUARY 6, 1983 





DON’T LET 
YOUR PRODUCT _ 
TINA a 
WITHOUT IT. 





Cherry’s D4 International Switch 


Ready for foreign service. 

Designed with export in mind, the new 
Cherry D4 snap action switch will help 
your products breeze across borders. 
Because it meets international standards 
as well as CSA and UL. No matter where 
your products roam there’s a D4 ready 
to travel. 


Packed with features. 

This new switch group has a 94 VO flame 
retardant enclosure. It has internal 
barriers and spacing to meet creepage 
and clearance requirements of VDE, 


CEE, BSI, SEMKO, BEAB and SEV. The 
solid, reinforced mounting boss gives the 
added protection of increased spacing 
between ‘live’ parts and mounting 
hardware. Choice of U.S. (#4 screws) or 
metric (3 mm screws) mounting holes. 


And, it’s a Cherry. 

Our D4 is built in the U.S. with the 
precision and quality you've come to 
expect from Cherry. You also get our 
industry-leading delivery and service. 


Free sample! 
Call or write for complete technical data 
and free sample D4 switch. 


Long life 
stainless steel 
coil spring 


Flame retardant mechanism 


94 VO case 


Reinforced 
mounting holes 





4mm spacing 
between live parts 
and mounting 
hardware 


Offset or 
straight terminals 


3mm spacing 


Single or 
double throw 


between live parts 
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with CP/M Plus for Apple II and Apple II+ computers; Otrona Corp (Boulder, CO) will 
extend the CP/M operating system with its GSX graphics system on the Attache 8-bit 
portable computer; Xerox Office Products Div (Dallas, TX) has licensed all Digital Research 
software products for developing applications that will run on the Xerox 820-II personal 
computer; Byad Inc (Chicago, IL) sold its rights for the CP/M card, which allows the 16-bit 
IBM Personal Computer to use the 8-bit CP/M operating system; Percom Data Corp (Dallas, 
TX) will distribute the PC Power Pack, consisting of a 5M- to 30M-byte 5%4-in. Winchester 
disk drive, a 856k-byte RAM board and controller and the Concurrent CP/M-86 operating 
system for the IBM PC. New software products from Digital Research include CP/Net 
Version 1.2, which extends CP/M power into a networked environment without modification 
to the operating system’s existing disk, console and printer drivers; a $500 GSS-4010 
interactive utility, which allows CP/M-based uCs to emulate the Tektronix 4010 graphics 
terminals; a $500 GSS-Kernal programming tool, which provides a subroutine library of 
«-dimensional graphics primitives that integrate graphics functions into application 
packages; and the $500 GSS-Plot subroutine library, which produces high-level graphics 
functions for producing bar and line graphs, pie charts, histograms and scatter plots. 


...With prices starting at $16,000, Spirit and Factor Series 16-bit multiuser uCs from 
Victory Computer Systems (San Jose, CA) feature an iAPX 186 or 68000 main processor, two 
280 distributed- and I/O-control uPs, a Z8002 disk-control wP, 120M bytes of fixed-disk 
memory, 6M bytes of removable-disk storage, 1M bytes of floppy-disk capacity, and 
CP/M-86, MP/M-86 and CP/M-80 operating systems for as many as 32 users. 


... The Multibus-compatible Series 1600 computer systems from Datamac (Sunnyvale, CA) 
come with a Z80A and either an 8086 or 68000 processor. In Z80A mode, the $3300 to 
$8000 systems support CP/M-2.2, MP/M-II, CP/M-86 and MDOS: in 8086 mode, CP/M-86, 
MP/M-86, and MS-DOS; in 68000 mode, UNIX and OASIS. They employ an 83- -key detachable 
keyboard; a 12-in. 80 x 26-formatted video monitor; any combination of four 5%-in. floppy- 
or hard-disk drives for a total storage capacity of 160M bytes; and as much as 2M bytes of 
main memory. 


...Data Impact Products Inc (Boston, MA) supplies a $395 multifunction IBM Personal 
Computer memory-expansion card. On-board features include 64k to 256k bytes of dynamic 
RAM, a battery-driven clock/calendar, a software-programmable half- or full-duplex RS- 
252C port and a Centronics-compatible printer port. 


.. Accommodating five to eight users for less than $5000, the Altos 586 16-bit uCs from 
Altos Computer Systems (San Jose, CA) support Ethernet and Altos-Net networking for as 
many as 800 workstations and peripherals. They incorporate the 10-MHz 8086 pP; 256k to 
1M bytes of RAM; XENIX, UNIX, MS-DOS, PICK, CP/M-86, MP/M-86 and OASIS operating 
systems; and as much as 20M bytes of hard- and floppy-disk storage. 


... Aimed for use with TK!Solver software, TK!SolverPacks from Software Arts Inc 
(Wellesley, MA) solve common electrical-engineering and units-of-measure problems. These 
packages include complex circuit- and filter-design equations and models, as well as 
measurement-conversion factors. 


... Bringing word processors a step closer to the mass market, C Itoh Electronics Inc’s (Los 
Angeles, CA) Model A-10 daisywheel printer prints at 18 cps and comes with either an RS- 
25RaC or parallel interface. You can choose friction or bidirectional tractor feed. The unit 
costs approximately $995. 


...Making CP/M-based 16-bit computers more accessible to nontechnical operators is the 
purpose of CP+. The $200 software package, from Taurus Software Corp (Lafayette, CA), 
translates terse system commands into English. You select basic system operations from a 
menu.—George Kotelly, Ed Teja 
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Realtime Monitoring 

and Storage. 

Nicolet Oscilloscopes can moni- 
tor, capture, and store signals 
with both pre- and post-trigger 


Waveform Comparison. 
Nicolet Oscilloscopes can display 
a live or stored signal with a 
previously stored reference or 

a second signal. 


Permanent Storage and 
Hardcopy Records. 

Nicolet Oscilloscopes can store 
waveforms permanently on a 
built-in floppy disk for later recall 


information. and/or output to an external plotter. 





Digital Interfaces. 

Nicolet Oscilloscopes can interact 
with computers or calculators. (In 
this case, comparing a live wave- 

form to computer-drawn limits.) 


X/Y Display. 

Nicolet Oscilloscopes can display 
a waveform as a function of 
another, either in live or stored 
mode. 


Expansion, Resolution 

and Accuracy. 

Nicolet Oscilloscopes can expand 
any selected feature up to X256 
with resolution up to 0.002% and 
accuracy as high as 0.2%. 


For more information 
on the 2090 Series 

or the more powerful 
4094, call 608/271-3333. 
Or write Nicolet 


Compare these 
features with any 
other oscilloscope. 
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OPTICAL DISK RECORDS ANALOG AND DIGITAL INFORMATION 


Sony Corp’s prototype optical-disk system employs a nonerasable 30-cm disk that stores 
digital signals equivalent to 20,000 12 x 8-in. pages of text or analog signals equivalent to 25 
min of color-TV programs. The acryl-based disk’s dual-layer structure consists of a recording 
layer of antimony/selenium alloy and a heat-absorbing layer of bismuth/tellurium. Unlike 
other laser-based techniques, which produce pits in a vapor-deposited surface, Sony’s 
recording method uses the change in state from amorphous to crystalline that occurs in a thin 
film when heat is applied by a laser. Because of the recording layer’s amplification effect, only 
a 6- to 7-mW laser-diode output is needed. Commerical models will be introduced next 
January.—Shelley Mumford 


lk GaAs MEMORY CHIP ACCESSES IN 3.7 NSEC 


Nippon Telegraph and Telephone Corp’s 1k-bit semiconductor-memory prototype uses a 
GaAs chip, spec’ing a 3.7-nsec access time that the firm says can be improved to 1.4 nsec. The 
5.62 x 5.52-mm chip integrates 7084 FETs. The firm is undecided about commercial plans for 
the memory.—Shelley Mumford 


16k ECL RAM CUTS ACCESS TIME BY FOUR 


Hitachi Ltd claims that its 16k-bit ECL dynamic RAM is four times faster than available 64k 
RAMs. Scheduled for use in the firm’s super-computer systems, it specs a 25-nsec access time. 
Using a 5.36 x 3.05-mm chip, the device requires 750 mW and employs 2-um design rules. 
Production is scheduled to start in March; samples are available for 30,000 yen 
($113).—Shelley Mumford 


16-BIT DIGITAL PROCESSOR EXECUTES COMMANDS IN 250 NSEC 


Designed for use in voice-analysis, voice-recognition and mobile-telephone systems, Hitachi 
Ltd’s HD61810 16-bit single-chip digital signal processor specs a 250-nsec command- 
execution time. The CMOS device incorporates a 16-bit multiplier and features 250-mW 
dissipation. It also includes an adder-subtractor and 16-bit A/D and D/A interface circuits. 
Prices start at 12,000 yen ($45.30) (6000)—Shelley Mumford 


SLIMLINE 16k PROMs REDUCE PACKAGING FOOTPRINT 


Housed in 500-mil-wide DIPs, Fujitsu Ltd’s MB7137-SK, 7138-SK, 7133 and 7134 spec 45- 
or 55-nsec access times. Using 58k-PROM processing technology, the firm reduced by 20 to 
50% the memory-devices’ cell and chip surface areas. The 45-nsec version costs 2000 yen 
($7.40); 55-nsec devices, $6.30 (1000).—Shelley Mumford 


DUAL-PROCESSOR PERSONAL COMPUTER RUNS 8-, 16-BIT SOFTWARE 


Fujitsu Ltd’s 16-bit FM-11 incorporates 8088 and 6809 uPs and supports both CP/M-86 and 
MS-DOS operating systems. It employs an optional Z80-based card to run 8-bit software. 
Priced between 268,000 and 398,000 yen ($993 to $1474), the computer features a 128k-byte 
main memory, expandable to 1M bytes. Delivery starts this month.—Shelley Mumford 


IC-PROCESSING ROBOTS SLATED FOR US PLANT 


Ideya, an Osaka-based robotics-systems manufacturer, will produce three unmanned 
processing lines for Motorola Inc’s ICs. Replacing three to five workers, each line solders the 
leads, then washes, dries and inserts the IC packages into pallets. Selling for 30M yen 
($111,000), each system consists of a turntable-like automatic soldering system, a rotary 
cleaning and drying machine, and a pallet feeder controlled by an 8-bit uC. Military-spec 
revisions requiring that all ICs have soldered leads has heightened US interest in the 
product.—Shelley Mumford 
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SOMEHOW, THE R6500/* HAS BECOME 
THE TOP 9 MICROCOMPUTERS. 


One of our design engineers has 
gotten carried away, again. He kno 
Rockwell is trying not to be known as 
Number One in microcomputers, bu’ 
he keeps coming up with winners. — 

His first mistake was making t 
R6500/1 the benchmark champ’ among | _ = 
8-bit microcomputers. Weve compounded that mistake by coming up 
with four more R6500/*'s with more features, the same high performance 
and up to 56 I/O lines. 

And weve continued to break the rules. Now, Rockwell International is 
forced to introduce four more members of the R6500/* family. Designed for use 
in multiple-CPU systems, the new R6500/41, /42, and /43 and R6541Q Intelligent 
Peripheral Controllers let you off-load control tasks from your central CPU. The nec- 
essary intelligence is downloaded into RAM through a special asynchronous host 
bus port, compatible with R6500, Z80, 8080, and 6800 bus structures. 

Now were stuck with a family of nine microcomputers that share the 
instruction set and pipeline architecture of the R6502 CPU, which continues to be 
the largest selling microprocessor” Rockwell's exclusive software compatibility 
gives you the freedom to switch between single- and multiple-chip designs without 
starting over. For systerns development, our new low-cost Design Center supports 
development of up to 4 concurrent processors. 

Rockwell never intended to be recognized as the Top 9, the Top 5, or even 
the Top 1. It hasn't been our style, but you can profit from our mistake by bench- 
marking the R6500s in your application. 

Contact your local Rockwell distributor or Sales representative, or the 


paeey a a New Electronic Devices Division, 
R65410 dpe sere mere R65110 | R6500/11 | R6500/12 | R6500/13 | R6500/1 R ockwell Internation al, at 

















ee ee ee ee | OOD 854-8099. In California, 
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ae | sn | Beach, CA 92660. 


interrupts 1. Benchmark test specified by Texas Instruments, 
ternal 3 including TMS7000, Z8, 8051 and R6500/1. 
internal 1 Details provided on request. 
Host ee 2. Source: Dataquest 
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ROCKWELLS NEW HIGH PERFORMANCE 
CMOS FAMILY MAY RUIN OUR REPUTATION. 


Like our NMOS 8-bit family, our CMOS micro- 
_ processors seem to out-perform the competitions. 
) Were reluctant to admit that the 4MHz 
—~R65CO072 is one of the first microprocessors, CMOS 
or NMOS, that can execute an instruction in half 
a microsecond. That its 2MHz version consumes 
only 40mW — 1/20 the power of the NMOS version. 
And that it is pin-compatible with the R6502. 
Weve also added 12 new instructions to the R65COZ set. 
As long as were clearing our conscience, let's also admit that the 
R65C02 is only one of our new CMOS designs. Theres also the R65C102, 
a microprocessor with on-chip oscillator, and the slave processor | 
R65C112, which accepts an external clock input. The R65C21_| 
Peripheral Interface Adaptor that drives two TTL loads at | 
once and the R65C24, with all the capabilities of the 
R65C21, plus a 16-bit counter/timer with latch. 
Theres also the R65C51 Asynchronous ~ 
Communications Interface Adaptor. And these A uf 
new CMOS RAMs and ROMs to choose from: A ae 
16K Static RAM, 32K EPROM, 64K EPROM, and 64K ROM. 
And Rockwell supports system development for all Rockwell 
CMOS and NMOS microprocessors through SYSTEM 65 and the new 
Rockwell Design Center (RDC). 
We can't blame you for expecting less of us. For years, weve 
been trying hard not to be recognized as Number One. But you can profit 
from our slip-up by trying these new CMOS parts in your application. Well 
apologize in advance for providing you with higher performance and 
lower power consumption. For information, just contact your nearest 
Rockwell sales representative or distributor or the Electronic Devices 
| : , Division, Rockwell International, 
yf at (800) 854-8099. In California, 
J call (800) 422-4230. Or write 
4 | ~ us at PO. Box C, MS 501-300, 


i 
: 3 
we 


tis 


uf 


A Rockwell International 


..where science gets downto business 



































ee ree nn 





CIRCLE NO 26 


JBUOHEUIS}U] [J|OBM¥IOH ZBEl © 














THINGS 


y 






IS QUR RULE 


SOMEBODY BROKE IT 











SO ROCKWELL HAS TO INTRODUCE FIVE NEW 
om, INTELLIGENT DISPLAY CONTROLLERS. 


%. Our rule was already broken when we came 
ee up with the 10937 the first single-chip controller for 
“‘® alphanumeric displays. Now the offense has been 
repeated not once, but five times, to give Rockwell 
. the leading family of intelligent controllers that 
directly drive VF displays of up to 60 volts. 
. Our new 10938, 10941, 10942, and 10943 
anode drivers simplify your design job for all sizes of 
y alphanumeric displays, from 8 character segmented 
to 80 character 5x12 dot matrix. All four, and the 
companion 10939 grid driver, accept either serial or parallel I/O. Because 
all of these devices have built-in intelligence, they lower your hardware 
costs by as much as 30¢ per character. If your product has an 80 
character display, our controllers save you $24. 

Besides eliminating TTL parts, Rockwell's intelligent display drivers 
reduce the load on your CPU by 90%, because they handle the complete 
display refresh function. 

It's bad enough having these advanced parts for VF displays, 
but it doesn't stop there. All 6 work with any host processor with just 
2 I/O pins through a serial interface. 

Weve been reluctant to talk 



















fers. On the other hand, our distributo 
are loaded up with them and will be 
more than happy to talk about filling. 
your order today. Check the chart to 
get an idea of the best combination 
for your application, then contact you 
nearest Rockwell distributor. Or the — 
Electronic Devices Division, Rockwel 
International, at (600) 854-8099. 
In California, call (G00) 422-4230. 
Or write us at PO. Box C, MS 501- 
Newport Beach, CA 92660. 
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Signals & Noise 


Updating CAD tapes 

can prove troublesome 
Dear Editor: 

Your article on CAD services 
(EDN, November 10, pg 119) 
provides useful details but fails 
to address a very important 
topic: design portability. I had 
some pe boards designed on a 
Computervision CADDS 3 sys- 
tem, then brought the tapes 
with me when I moved to the 
East Coast. I had difficulty 
locating a CAD service vendor 
in the New Jersey area capable 
of updating my designs—one 
with hardware and software 
compatible with my tapes. 

The local Computervision of- 
fice found one firm that could 
provide services—a 2-hr drive 
away in Philadelphia. There I 
learned that my tapes are 





incomplete because they lack a 
library. To overcome this obsta- 
cle, I had to supply negatives of 
the version to be updated. After 
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about 6 wks of correspondence 
and unanswered phone calls to 
the company, I finally obtained a 
quote by writing to the firm’s 
president. And what a quote it 
was—about five times as expen- 
Sive as redesigning the boards. 

The moral is that you must be 
careful when selecting a CAD 
service vendor, for if you must 
change vendors, you'll probably 
have to redo much of your work. 
For example, I was told that my 
CADDS 8 tapes wouldn’t play on 
the newer CADDS 4. 

If I had it to do all over again, 
I wouldn’t use CAD services, in 
which your hands are tied by the 
vendor. If you have artwork, 
however, you’re in the driver’s 
seat: Almost anyone can update 
conventional artwork; very few 
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At Fujitsu Microelectronics, nowhere else. 


We've designed and produced gate 
array devices since 1974 — most of them 
so far ahead of their time in perfor- 
mance, the rest of the industry still 
hasn’t caught up. Our current devices 
are no exception. 

One reason for our strong lead is our 
exclusive CMOS double-level metalli- 
zation technique. It solves the biggest 
problem in achieving good gate array 
performance — interconnection. 

Interconnecting the thousands of 
logic cells in a gate array with one level 
of metal — as other manufacturers do — 
requires connections which are either 
very roundabout, or which pass through 
the silicon itself. Both these approaches 
create problems. 

Roundabout interconnection paths 
slow the device because of their exces- 
sive length. Density suffers as well, 
because so many paths must run around 
the active area of the chip. 


(©)1982, Fujitsu Microelectronics, Inc. 


Silicon interconnections also slow 
the device, because silicon doesn’t con- 
duct as well as metal (or as predictably). 
In addition, the required metal-to- 
silicon contacts have well-known 
yield and reliability problems. 

These problems don’t exist for our 
gate arrays. Rather than having to go 
around one another, our interconnect 
paths can go over one another, so the 
paths are much shorter. This means 
greater speed, higher density, and 
improved reliability for you. 

Advances like double-level 
metallization put our gate arrays years 
ahead in performance. When you add 
it all up, what better edge can you 
give to your product? Find out more. 
Contact your Fujitsu Microelectronics 
sales office listed below. 
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FUJITSU MICROELECTRONICS SALES OFFICES: 
Boston 617/964-7080; Chicago 312/934-6400; 
Dallas 214/669-1616; New York 516/273-6660; 
Northern California 408/866-5600; 

Southern California 714/547-9525. 

Design Centers in Boston, Dallas: 

and Santa Clara, California. 


For the microcomputer software engineer who 
doesn’t have time to make mistakes. 
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TEK Seer 


FLEXIBLE SOLUTIONS 
FOR A FUTURE OF CHANGE 





Tek’s new Pascal Language Development System 
supports you from the first line of source code 
to the last line of debug. 


Language- 
Directed 
Editor 


Conventional Pascal has 
supported only certain phases of 
microcomputer software design. 

Until now. 

Tek goes all the way with the 
Pascal Language Development 
System (LANDS) for the 8560 
Multi-User Development System. 

A Language-Directed Editor cuts 
time recompiling. 

The Pascal Language- 
Directed Editor catches and flags 
syntax errors before they ever reach 
the compiler. 

A Pascal Compiler targets 
directly to microcomputer 
design. 

The Pascal LANDS Com- 
piler has an extensive array of mi- 
crocomputer enhancements, In- 


Pascal 
Compiler 


Object File 





cluding full !/O access and interrupt 
servicing. Even complete support 
of |/O simulation during initial emu- 
lation and debug. And an optimizer 
that typically reduces code by 20 to 
40 percent compared to other 
compilers. 

An Integration Control System 
automatically configures the 
hardware/software interface. 

An exclusive from Tek, the 
Integration Control System (ICS) 
works from a simple list of user- 
supplied parameters to generate 
the hardware/software interface 
code. Including memory configura- 
tion, interrupt handling and 
initialization/reset code. Integration 
tasks now take minutes instead of 
days. 


Integration 
Load File 


| Pascal Debug 


Debugged Code 


Pascal Debug speeds 
hardware/software integration. 

Pascal Debug completely 
eliminates time-consuming transla- 
tions of low-level debug information 
back into its Pascal counterparts. 
You can now debug in the same 
language you programmed in. 

Put Pascal LANDS on your 
design team today. 

Contact your local sales 
engineer or write us at the addresses 
below. 

U.S.A., Asia, Australia, Central & South America, Japan 
Tektronix, Inc., RO. Box 4828, Portland, OR 97208, 


Phone: 800-547-1512, Oregon only 800 452-1877, 
Telex: 910-467-8708, Cable: TEKTRONIX 


Europe, Africa, Middle East Tektronix Europe B.V. 
European Headquarters, Postbox 827, 1180 AV 
Amstelveen, The Netherlands, Telex: 18312 


Canada, Tektronix Canada Inc., RO. Box 6500, Barrie, 
Ontario L4M 4V3, Phone 705 737-2700 





Circle No. 218 for literature 
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COMMITTED TO EXCELLENCE 


Circle No. 219 for sales contact 
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companies can update computer 
tape. [’d rather hand-tape 
boards than be at the mercy of a 
CAD service vendor. 

Sincerely, 

E W Rummel 

Technical Director 

Robin Baker Associates Inc 
Short Hills, NJ 07078 


(Ed Note: It’s unfortunate 
that engineers’ first experiences 
with new technologies often 
prove disappointing. Because 
new processes and design meth- 
ods frequently entail user- 
interface, standardization and 
customer-support problems that 
require continual product and 
service evolution, even the use of 
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seemingly mature technologies 
—such as CAD for pe layout— 
can tax an engineer's patience 
and resources. Thus, designers 
like Mr Rummel who are quick 
to employ new devices and 
techniques sometimes must pay 
a high price for innovation. 

(However, you should keep 
such problems and expenses in 
perspective when weighing a 
new technology’s advantages 
against its potential pitfalls. 
Frequently, the cost and time 
required to learn new design 
methods and modify your de- 
signs as the technology evolves 
are justified by the benefits that 
such techniques offer. CAD, for 
example, often results in faster 
design cycles that speed prod- 
ucts to market and instill 
designs with significant compe- 
titive advantages. Thus, users 
can recover the investments 
required to adapt to and 
overcome a technology’s early 
limitations. And even if you’ve 
decided that a technology’s 
disadvantages overshadow its 
benefits, remember that the 
situation is likely to change; 
equipment manufacturers and 
service bureaus constantly 
strive to enhance the accessibili- 
ty of products and services. 

(Thanks to such efforts, 
several options now exist for 
CAD users like Mr Rummel 
who possess databases that are 
incompatible with local service 
bureaus’ equipment. For exam- 
ple, Octal Inc (Mt View, CA) 
offers a CAD-database conver- 
sion service; the firm translates 
design data to and from several 
formats—including those of Ap- 
plicon, Computervision and 
Calma—for fees that depend on 
database size and conversion 
complexity. Octal can complete 
translations in 48 hrs. 

(To provide a more funda- 
mental solution to the database- 
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DUAL-SPEED MODE. The 92180 runs at12.5 ips start/stop 
mode for traditional applications; 100 ips streaming mode. — 
The 92184 runs at 25 ips start/stop and10 5 (Telaa]/ale Ram 


ANSI Standard 1600 bpi, phase-encoded format. 
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AIR BEARINGS give better tape 
control, cut media stress and 
wear caused by spring- 
loaded guides and rollers. 
Tape rides on a cushion of air. 


MAINTAINABILITY MEANS RELIABILITY. OPTIMUM TAPE PATH. Unique SIMPLE MECHANICAL DESIGN. 
Keystone tape units need no field patented tape path (only13”) No tension arms, vacuum columns, 
adjustments of any kind. solid-state tension sensing, capstan motors or guide rollers. 


No scheduled preventive and yuP-controlled servos for gentle 
maintenance either. precise tape motion control. 


Lor £ KEY $2 oO N E So BOR 


We designed the Keystone Series with built-in diagnostics and maintenance 
features that make it simple to operate, easy to service, low in life-cycle costs. 
For more information, call your local Control Data OEM Sales Representative 
or write: OEM Product Sales, HQNO8H, Control Data Corporation, 

PO. Box 0, Minneapolis, MN 55440. 


EASY TO OPERATE: touch sensitive 
switches and LED indicators with 
decimal readouts. Tape threading 
guides allow simple, fast loading. 


=) CONTROL DATA 


Addressing society’s major unmet needs 
as profitable business opportunities 
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Ist Prize 
Hewlett-Packard HP-75C Personal Computer with Printer/Plotter 
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—— 4th and Sth Prizes 6th and 7th Prizes 
Polaroid 660 Sun Camera Hewlett-Packard HP-11C Calculator 














Enter the EDN Reader's Vote 


advertising contest. 


It's as easy as 1...2...3. 


1. Select the 10 ads in the Jan. 6 issue of EDN that you think your fellow readers 
will choose as being the most helpful, informative, and attractive. 


2. List your selections on the entry card provided. 


3. Mail by February 12, 1983. 





ATTENTION ADVERTISERS: A separate contest for advertisers makes 
prizes. Similar contest rules apply. 


And remember...the ten winning ads receive a free re-run. 





CONTEST RULES 


1. List your Top 10 selections on the entry card provided. Be sure to 
indicate the name of the advertiser (company or organization) and the 
Information Retrieval Service Number for each advertisement 
selected. Do NOT use page number. (Ads placed by Cahners 
Publishing Company, EDN or other Cahners’ publications cannot be 
considered in this contest.} 


2. No more than one entry may be submitted by any one individual. 
Entry blank must be filled in completely, or it will not be considered. 


3. To qualify, you must be engaged in electronic design engineer- 
ing, supervising or managing design engineering or setting standards 
for design components and materials. 





2nd Prize 
Hewlett-Packard HP-75C Personal Computer 








8th Prize 


9th and 10th Prizes 


Computer-generated 
art prints (set of three) 


Polaroid 640 Sun Camera 


4, Contest void where prohibited or taxed by law. Liability for any 
taxes on prizes is the sole responsibility of the winners. 

5. Entries that most closely match the rank will be declared 
winners. : 

6. Entry cards must be postmarked before February 12, 1983. 

7. In case of a tie, the earliest postmark will determine the winner. 
Decisions of the contest judges will be final. 

8. Inthe event that a prize is not available, publisher may substitute 
an alternate prize of equal value without prior notice: No cash 
payments or other substitutes will be made. 





3rd Prize 
Hewlett-Packard HP-41C Calculator 
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in this free catalog! 


REI Sales 

Company 

is selling 
6,127 
state-of-the-art 
alactronic 
instruments 


Amplifiers 
Analyzers 
Attenuators 


Lapp Ph aPanwe-” 


Generators 


Meters 
jopmen 
Microcomputer Develop ‘: 


Miscellaneous 


Sales 
Catalog 


(800) 225-1008 


REI Sales Company 





Money back guarantees, too! 


You can save a lot on equipment acquistion costs when you acquire 
good-as-new electronic equipment at “good-as-old” prices. More 
than 6,100 like-new items have been removed from the North 
American inventory of Genstar Rental Electronics, Inc., and they’re 
all available for purchase right now. Ask for your free copy of the 
sales catalog now. Call (800) 227-8409 .. . in California (213) 
887-4000, (415) 968-8845, or (714) 879-0561 . . . or (800) 225-1008 
— in Massachusetts (617) 938-0900. 


GENSTAR 
REI Sales Company 


6307 DeSoto Avenue, Suite J «e Woodland Hills, California 91367 


ee ew ee ee ee ee eee eee ee ee ee ee ee ee eee 


C) | do want your free Sales Catalog 1 It’s very important to me to get the 


| right away. Send it to me... NOW! following good, like new equipment 
i C) I’d like a copy of the new Genstar at less-than-new prices: 
Rental Electronics, Inc. Rental 

| Catalog, too. 
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ORGANIZATION 
PRs a i MAIL SOF 
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Please complete coupon and mail to: Genstar REI Sales Company, 6307 
DeSoto Avenue, Suite J, Woodland Hills, CA 91367 
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incompatibility problem, most 
CAD-system vendors are inves- 
tigating ways to wnstill their 
products with software that 
converts internal data formats 
to a standardized protocol. 
Many CAD systems, for exam- 
ple, now include routines that 
provide data compatible with the 
Caltech Intermediate Format 
(CIF), a communication proto- 
col rapidly emerging as the 
standard for CAD-database 
transfers. 

(Finally, rapidly decreasing 
CAD-system prices will soon 
allow even small companies to 
own their own layout and design 
equipment. Then, designers will 
be able to exercise total control 
over databasé creation and 
revision. In the meantime, 
though, we can only encourage 
designers to consider the bene- 
fits that CAD offers—and the 
competitive and economic pres- 
sures that demand fast, well- 
documented design cycles—be- 
fore yielding to frustration .) 


Our mistake 


A product writeup in the 
October 13 issue of EDN 
provided the wrong model 
number for UCE Inc’s new 
LCD. The unit is the 3280 and 
sells for $19 (5000). 


Try a different 
configuration 

Dear Editor: 

As much as I appreciated Jim 
Williams’s article on current- 
source circuits (EDN, Septem- 
ber 1, pg 169), I feel that some 
errors and omissions need 
rectifying. Jim failed to alert 
users of the circuits detailed in 
Figs 3 and 4 to the errors 
arising from changes in transis- 


Continued on pg 40 
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Motorola is ‘eae High Speed CMOS Logic now, 
and well send you a packet of 10 free circuits to prove it. 

Over 50 different High-Speed CMOS Logic devices 
are available in production quantities today, including 
representatives of each of the basic logic functions. It’s the 
critical mass needed for system designs, and circuits 
are being added to the family every month. 

Many manufacturers have talked about developing a 
next generation “higher-speed” CMOS logic family. Amid 
the talk, Motorola defined and introduced High-Speed 
CMOS Logic, incorporating speeds previously associated 
with LSTTL and the inherent low power and high noise 
immunity of CMOS. 


Let’s trade. 


Well help you discover the new dimension, performance, 
and the unique combination of High-Speed CMOS Logic 
benefits. Send us a proposed use of the new family in 
any application and well send you a free packet of 10 dif- 
ferent samples for your next design. 

Make the application as simple or complex as you wish. 
Complete the coupon with a brief verbal description of 
the application. Add a basic schematic or block diagram. 
The packet also includes data sheets, the family brochure 
and an introduction schedule for the rest of the family. 
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Sample-pack circuit list. 
MC74HCOON MC74HC164N 
MC74HC74N MC74HC242N 
MC74HC138N = MC74HC373N 
MC74HC157N = _MC74HCUO4N 
MC74HC161N MC74HC4538N 


Offer limited — Here’s how. 


We'll give away up to 5,000 free sample packets (only 
one per person), but the offer expires April 15, 1983. 
The coupon must be complete, have your signature 


release and be accompanied by your basic drawing. Send 


these to Motorola Semiconductor Products Inc., MOS 


Integrated Circuits Group, P.O. Box 4250, Austin, TX 78765. 


You're on your way to High-Speed CMOS designs for 
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TO: Motorola Semiconductor Products Inc., P.O.Box 4250, Austin, TX 78765. 
Brief Verbal Application Description* 





My signature signifies Release from designer. 








Signature 


* Application will not be returned and becomes the property of Motorola. 


Schematic or block diagram must be enclosed. 
139 EDN 1/6/83 
Please alk my designer's High Speed CMOS Logic Sample pack. 
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16K CMOS EPROM IN, 





EXTERNAL LATCHES OUT. 


On-board latches. The new IM6/16 
UV ERASABLE 2K x8 CMOS EPROM 
requires no external address latches. 
They're right on the chip. Replacing two 
external latches. Result: lower parts 
count, reduced board space and 
increased reliability. And thats just 
for openers. 


Super-low power. You expect CMOS 
to be low power. But the IM6/16 
goes ordinary CMOS one better. Our 
synchronous design with on-board 
latches allows the IM6/16 to operate 
at a standby Icc of only 100 micro 
amps. Half the competition's require- 
ment. Without even considering the 
power draw of their external latches. 
Less parts. Less power. 


Super-high speed. The M6716 Is 

the fastest 16K CMOS EPROM on the 
market. Access times of 350ns, 
450ns and 550ns are available. So fast, 
that no other 16K CMOS EPROM 
even comes close. 


Low price, lower cost. The IM6/16 
with an access time of 550ns starts at 
$8.45 in quantities of 100. The same 
price as competitive parts that require 
more power and two external latches. 
Which makes the IM6716 a champion 
in price/performance. 


A pin-compatible family. 4K, 8K 

and now 16K CMOS EPROMs. Each 
with on-board latches. Each upward 
compatible with the next. Which 
means you can enhance your original 
design with a minimum of effort. 

Our 16K EPROM is also pin-compatible 
with our IM6316 CMOS ROM. When 
you reach high volume, simply move 
to the M6316. 
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Available now. |n quantity. Off 
the shelf at your Intersil distributor 
Absolutely. 


CMOS leadership. Nobody gave Intersil 
leadership in CMOS. We earned tt. 
With a commitment to high-perform- 
ance, low power CMOS technology. 
With more innovative analog and digital 
CMOS products. With leading-edge 
technology at aggressive prices. If you're 
looking for answers, look first to Intersil. 


Need more information. Send us the 
coupon. We'll hustle back to you with 
data on the IM6716 16K CMOS 
EPROM. Fast. 


Franchised Distributors: 








AZ Kierulff, Wyle » CA Anthem, Arrow, Kierulff, 
Schweber, Wyle * CO Bell, Kierulff, Wyle » CT 
Arrow, Kierulff, Schweber + FL Arrow, Diplomat, 
Schweber « GA Arrow, Schweber « IL Arrow, 
Kierulff, Newark, Schweber * IN Advent, Arrow 

- |A Advent, Arrow, Schweber * MD Arrow, 
Diplomat, Schweber - MA Arrow, Kierulff, 
Schweber » MI Arrow, Schweber * MN Arrow, 
Kierulff, Schweber * MO Arrow, LCOMP » NH 
Arrow + NJ Arrow, Diplomat, Schweber * NM 
Alliance, Arrow, Bell * NY Arrow, Harvey, Schweber, 
Summit, Diplomat » NC Arrow, RESCO/ 
RALEIGH « OH Arrow, Kierulff, Schweber * OK 
Kierulff * OR Kierulff, Parrott * PA Arrow, Schweber 
- TX Arrow, Kierulff, Schweber * UT Bell, 
Kierulff, Wyle * WA Kierulff, Wyle + WI Arrow, 
Kierulff, Schweber * CANADA Cardinal Ind., 
CESCO Ltd., R.A.E. Ind. Ltd., Zentronics. 





Sales Representatives: 


AL (205) 883-9720 + AZ (602) 257-9015 - CA 
(714) 695-2050, (415) 962-0660, (213) 883- 
7606 + CO (303) 779-0666 + CT (203) 269- 
7964 + FL (305) 830-9600 « GA (404) 448-7025 
- IL (312) 286-6200 = IN (317) 894-3778, 
(219) 483-9537 « IA (319) 377-8275 » MD (301) 
544-4100 - MA (617) 890-0011 + MI (616) 468- 
4200, (313) 348-3811 - MN (612) 835-1777> 
MO (314) 731-5799, (816) 373-6600 + NH (603) 
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668-1440 » NJ (609) 235-8505 » NM (505) 
296-0749 - NY (716) 424-4460, (315) 455-6611, 
(212) 291-3232 + NC (919) 781-1406 - OH 
(513) 521-8800, (513) 293-4044, (419) 468- 
3737 * OK (918) 832-7747 + OR (503) 649- 
8556, (503) 649-6177 * TN (615) 753-2921 - 
TX (512) 451-2757, (214) 386-4888, (713) 933- 
6021 - UT (801) 973-7969 » WA (509) 922- 
4883, (206) 568-0511 + WI (414) 482-1111 - 
Canada (416) 671-2225, (416) 671-8111. 





MARKETING SERVICES— DIGITAL CMOS 
10710 N. Tantau Avenue 
Cupertino, CA 95014 


Gentlemen, 

I'm high on low power. Send me everything | need 
to know about the IM6716 CMOS EPROM with 
on-board latches. 
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State. Zip 





Application 





Annual parts requirement 
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tor hrz with temperature; it’s 
much better to use an FET for 
Q; in Fig 3 and Q, and Q; in Fig 
4. In addition, the circuit in Fig 
» exhibits a large time-constant 
increase in charging current 
when Q; is turned off, because of 
thermal effects in Qo. 

My main criticism, however, 
pertains to Fig 9. Apart from 
the obvious pinout errors and 
misconnections to the LM3524, 
VMOS transistors and LM363, 
what astounds me is the use of a 
precision high-CMRR __instru- 
mentation amplifier (such as the 
LM363) with such an appalling 
input circuit. At least Jim might 
have consulted National Semi- 
conductor’s Linear Applications 
Handbook AN29-14 and remind- 
ed readers of the need to match 
the 60-kQ and 1-MO resistors. 
This circuit’s output resistance 
could be as low as 27000— 
hardly a 200V-compliance cur- 
rent source! 

An improved current- 
monitoring configuration would 
include the 1000 sampling 
resistor in the negative output 
from the bridge rectifier and 
smoothing capacitor. It would 
eliminate any common-mode 
effects arising from load-resis- 
tance changes. Provided the 
input signal could be changed to 
0 to —5V, the feedback from the 
100Q resistor could be directly 
connected to the LF411. 

Yours truly, 

Peter M Clare 

Principal Electronic Engineer 
Bell & Howell Ltd 
Basingstoke, Hampshire, UK 
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Author’s reply 


It’s true that hrg vs tempera- 
ture will affect operation, but in 
many (most) applications, the 
relatively small I</Ip effect is 
not objectionable—to attain the 
most precise operation, an FET 
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or FET/transistor combination 
is a better refinement of the 
basic circuits. 

Quite frankly, Mr Clare’s 
current-sensing scheme, which 
uses the fully floating trans- 
former secondary, is a vastly 
superior method—even if the 
163’s input resistors are ratio 
matched (which I neglected to 
mention). I’m a little embar- 
rased that I didn’t see it myself, 
and I unhesitatingly recommend 
it over my original approach. 
LM168s are cheap—but not that 
cheap. 

Sincerely, 
Jim Williams 
Palo Alto, CA 







Rise to the challenge 


Dear Editor: 
In your article on minimizing 
stress (EDN, October 13, pg 
161), you state that “If, for 
example, Marketing insists on 
last-minute modifications...your 
objections will probably go 
unheeded.” You also suggest 
that “factors beyond your con- 
Continued on pg 44 









NEXT 
TIME 


EDN’s January 20 issue will 
feature a Special Report on engin- 
eering-function add-ons and add- 
ins for personal computers, plus 
informative and useful design 
features and Technology Update 
pieces on a variety of topics: 


e Our sixth annual pC Support 
Chip Directory 

e Varied applications for the How- 
land current source 

e Developments in CP/M electron- 
ics-engineering software 
packages 


...and much more. Also look for 
our regular Design Ideas and yuC 
Design Techniques departments, 
plus a Technology Update on inte- 
grated optics. You can’t afford to 
miss this issue! 


EDN: Everything Designers Need 





























































Contact your 


local XICOR 
representative 


today! 








XICOR SALES REPRESENTATIVES 
Eastern Region 


Contact Sales, Inc. 
Burlington, MA 
617/273-1520 


Nycom, inc. 
East Syracuse, NY 
315/437-8343 


HLM Assoc. Inc. 
Waterbury, CT 
203/753-9894 


HLM Assoc. Inc. 
Northport, NY 
516/757-1606 


HLM Assoc., Inc. 
Parsippany, NJ 
201/263-1535 


TAI Corp. 
Bellmawr, NJ 
609/933-2600 


Micro Comp, Inc. 

Baltimore, MD 

301/247-0400 

Beacon Electronic 
Assoc. 

Raleigh, NC 

919/787-0330 

Beacon Electronic 
Assoc. 

Atlanta, GA 

404/256-9640 


Beacon Electronic 
Assoc. 
Maitland, FL 
305/647-3498 
Beacon Electronic 
Assoc. 
Melbourne, FL 
305/724-8010 
Beacon Electronic 
Assoc. 
Clearwater, FL 
813/796-2378 
Beacon Electronic 
Assoc. 
Ft. Lauderdale, FL 
305/491-1054 
Beacon Electronic 
Assoc. 
Huntsville, AL 
205/881-5031 
Beacon Electronic 
Assoc. 
Johnson City, TN 
615/282-2421 
Kaytronics 
Concord Ontario 
416/669-2262 
Kaytronics 
Ville St. Pierre, Quebec 
514/367-0101 


Central Region 


SAI Marketing Corp. 
Shaker Heights, OH 
216/751-3633 
412/261-0482 


SAI Marketing Corp. 
Zanesville, OH 
614/454-8942 


SAI Marketing Corp. 
Centerville, OH 
513/435-3181 

SAI Marketing Corp. 
Brighton, MI 
313/227-1786 

SAI Marketing Corp. 
Indianapolis, IN 
317/241-9276 

Oasis Sales Corp. 
Brookfield, WI 
414/782-6660 

Oasis Sales Corp. 
Elk Grove Village, IL 
312/640-1850 


John G. Twist Co. 
Bloomington, MN 
612/835-2120 


John G. Twist Co. 
Cedar Rapids, IA 
319/393-8703 


John G. Twist Co. 

St. Louis, MO 
314/432-2830 

John G. Twist Co. 
Prairie Village, KS 
913/236-4646 

John G. Twist Co. 
Wichita, KS 
316/686-6685 

Nova Marketing, Inc. 
Dallas, TX 

214/385-9669 

Nova Marketing, Inc. 


Houston, TX 
713/988-6082 


Western Region 


Vantage Sales Corp. 
Bellevue, WA 
206/455-3460 


Vantage Sales Corp. 
Portland, OR 
503/227-1369 
Ewing-Foley, Inc. 
Los Altos, CA 
415/941-4525 
Santana Sales Corp. 
Los Alamitos, CA 
213/431-3533 

Harvey King, Inc. 
San Diego, CA 
714/566-5252 


DIZ Assoc. Inc. 
Denver. CO 
303/429-9369 


D/Z Assoc., Inc. 
Salt Lake City. UT 
801/268-2876 


Thom Luke Sales, Inc. 
c/o Power Enterprises 
Albuquerque. NM 
505/298-1918 


Thom Luke Sales, Inc. 
Scottsdale. AZ 
602/941-1901 
Kaytronics 

Surrey, B.C. 

604/581-7611 
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drop Xicor E7PROMs into - 
_ standard static RAM sock- 


| Youconduct the program. 


Take note. Xicor has the 5V-only E7PROMs 
you need — in a bit organization that’s right for 
your design. They're as easy to use as static 
RAMs. And they're ready for delivery now. 

As the originator of 5V programmable 
NOVRAM Memories, Xicor knew exactly how 
to create this E2PROM masterpiece in two bril- 
liant parts — X2804.A and X2816A! | 

How did Xicor orchestratesucha 
dazzling encore? . 

To begin with, by using the same __ 
reliable technology that has made NOVRAM 
_ Memories synonymous with reliability. By 

_ totally eliminating the need for external har 
ware support. And by ensuring confor 
toJEDEC standard pinouts. 
|. The result? just. _ 


ELIMINATES 
EXTERNAL 
P| HARDWARE 


5V ONLY 


ets, and they perform all 





ADDRESS AND 
P| DATA LATCHES 









functions, including programming, using 5 volts 
only. So you can alter data in-system by key- 
board. Or by downloading with your main- 
frame computer. 

Xicor E2PROMs even have an optional 
programming mode that's compatible with 
existing high-voltage E7PROMs, so you can use 
them in the products you've already designed. _ 
And Xicor E27PROMs are priced competitively _ 
as well. | 
_ Why wait? Cut component, assembly, 
and design costs now. . .save board space... 
increase product reliability, too. It'seasy with = 
the 5V-only E2PROMs from Xicor. Callor 
write today for more information. It willbe 

: ; musictoyourears. 


AUTOMATIC 


TIMING OF 
{WRITE CYCLE 


INTERNAL 


RAM 
COMPATIBLE 


MAXIMUM 
WRITE TIME 


SELF. The Xicor E-PROMs clearly ts 








851 Buckeye Gt 
_Milpitas,CA95035  ~—j 
408/946-6920 
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Zilog new IZ MHz one-chip computers 
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EXTERNAL SYSTEM 


78 MICROCOMPUTER 


ROM | eae | 
4K BYTES UARI 









CUSTOMER 
SYSTEM 






8 BIT INTERNAL BUS 















EXTERNAL ALU INTERRUPT 
MEMORY MACHINE : - ou 4 ee 
24K BYTES “ONT (OUNTE 

124K BYTE CONTROL TIMERS (2) 


All 128 registers can be used as accumulators or 
general-purpose registers (index registers, address 
pointers, etc.). 4 registers are dedicated as I/O ports 





Zilog 


— give a new meaning to your time. 


20f BLOCK MOVE COMPARISON 
78 (12 MHz) 5n+ 0.66 









8051 (12 MHz) 9n+1.0 
n = number of bytes 










150 PAL 
Time (usec) 


250 


You can move any block of data faster than you ever 
thought possible with Zilog’s new 12 MHz, 8-bit, 
single-chip microcomputer because it’s the only 
single-chip solution that incorporates advanced 
general-purpose, register-oriented architecture. 
This easy-to-understand architecture permits over 
30% higher code densities than primitive accumu- 
lator designs and allows appreciably reduced 
joy mere ne Cerarelca al CeyovectrelMetectcnm slelanderlmmolelarlle 

There’s a new 4K ROM too! Add that to the Z8" 
family’s 12 MHz option and the way is clear for you 
to add significant performance and/or features to 
your present system without a major redesign effort. 
In fact, the new Z8’s can challenge the performance 
of many 8-bit machines while dramatically reduciny 
your parts count and power consumption. And, 
you'll appreciate our aggressive, competitive pricing 
for the whole Z8 family. 

Consider these key Z8 design benefits. 


- Up to 4K bytes of ROM and 144 bytes of 
internal RAM 

- Up to 124K bytes of addressable external memory 

¢ 128 general-purpose registers 

¢ 32 software configurable I/O lines 

(rel CesaceerveCemoyulealerAcemtelcouatlolceie)a ier 
counter/timer, and UART functions 

- Two programmable 8-bit counter/timers 

And all Z8 chips are available in 8 and 12 MHz 
models. 

To come up to speed on all 8 of the fast moving 
Z8 family, simply fill out the coupon and mail it to 
Zilog, Inc., Components Tech. Publishing, 1315 Dell 
Avenue, Campbell, CA 95008. Or call TOLL FREE: 
(800) 272-6560. 





Pioneering 
the Microworld. 
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PACKAGED 


; & 
UTPUT 
'2VDC  235ma nse 


eee IN “ 


GENERAL PURPOSE 
DC/DC CONVERTERS 


° 64 Different Models 

* Single and Dual Outputs 

¢ 5, 12, 24, 28, 48 VDC 
Inputs 

* No Derating to 71°C 

* Low Ripple and Noise 

¢ Pi Input Filter 

*2x2x.38 Inch Case 


100 PIECE PRICE FROM 


$54.60 


1-9 PIECE PRICE FROM 
$78.00 


TWO-YEAR 
WARRANTY 


THREE-DAY 
DELIVERY 


Find Us In 
EEMe GOLD BOOK e DEM 


op Power 
Products 
2801 GATEWAY DRIVE, 
POMPANO BEACH, FLORIDA 33060 
(305) 974-2442 


TWX 510-956-3098 
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trol could prevent you from 
fighting successfully.” 

If Marketing does insist on 
changes, someone must agree to 
provide the manpower and time 
to make them. That’s a chal- 
lenge; God forbid, should we 
never get hit by challenges? If 
we don’t have the chance to 
respond to challenges, how can 
we show our merit? 

As my old boss said when I 
was working on a tobacco farm, 
“We’re gonna finish off this 
damn field by 5 o’clock if takes 
us all night!” 

Best regards, 

Bob Pease 
Engineer 

San Francisco, CA 
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Circuit design ignores 

potential problems 

Dear Editor: 

I like the circuit in the Design 

Idea, “Generate HV with auto 

ignition coil” (EDN, September 

15, pg 193), but it has a flaw. 
Many power lines have drop- 


LOW-POWER 
400V RECTIFIER 


1N1206 


D3 
1N4001 


NOTES: 


0 115V AC 
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outs that last a half cycle or so. 
In this circuit, a dropout of 
about 135°, or ¥s of a cycle, can 
cause triggering of the SCR into 
the positive half cycle of the 
Input sine wave. Any dropout 
longer than that causes spurious 
firing in the first quadrant of the 
input sine wave if the line comes 
back up in the fourth quadrant 
(in the —45 to —22° region). 
Such firing occurs because the 
phase shift introduced by R, and 
Cz moves the firing point for 
such an input into the first 
quadrant. 

Potential results are blown 
fuses, popped circuit breakers, 
smoke and fire, because nothing 
limits the current in this mode. I 
Suggest that the circuit be 
modified as shown in the nearby 
figure to use the primary of the 
transformer to limit the current 
for these occasional mistriggers. 
Very truly yours, 

Arnold Frisch 

Chief Electronic Engineer 
Electronic Systems Laboratory 
Tektronix Laboratories 
Beaverton, OR 


HIGH-VOLTAGE 
AC 


PRIMARY SECONDARY 


T; = 8mH AT 5A DC, 1:230 TO 1:500 
TURNS RATIO, 0.4592-PRIMARY- 
RESISTANCE, 10-k2SECONDARY- 
RESISTANCE AUTOMOBILE 


IGNITION COIL 


C, = 10-uF, 600 WV DC, OIL-FILLED 
PAPER CAPACITOR 
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Who's the strongest competitor 
in the Gate Array Marathon? 











And, we're out to win 
with our outstanding TTL, 


ECLand CMOS arrays! 





We didn’t enter this race until we were ready to win. High reliability and high-pin count package — 
The advanced gate arrays we have been developing up to 208 pins. 
and using internally for 7 years are | : __ Ten week turn around time after 


now ready for you. They offer these 
major features: 

High Automatic routing capability 
— 95% utilization of gates. 

Upward compatibility of US-based 
CAD system from 250 gates to 
10,000 gates. 

High speed and low power capabili- 
ties and at low cost. 


logic simulation. 


Our current offerings are listed below 
and more are on the way. Look for 
3,000 Gate ECL, 5000 Gate TTL and 
10,000 Gate CMOS Arrays from NEC 
this year. Up to now it may have been 
hard to pick a gate array supplier. Not 
anymore. NEC’s here. 





TTL GATE ARRAY ECL GATE ARRAY 


PB6101X | .PB6102X | wPB6I10X | pPB6120X | .PB6130X .PB6301X | ,.PB6310X | ,PB6320X 
Integration (Gate) [250 | 550. | 4000 | 2000! | Integration (Gate) 

















250 | 550 |_3000_| 
Delay Time/Gate | 2sns | 26ns | 20ns | 2.0ns | 20ns | | Delay Time/Gate 0.7ns 
Power Dissipation/Gate 0.74mW | 0.74mW Power Dissipation/Gate 1.9mW 


A “Input Output Interface 100K Compatible 


Technology Advanced Bipolar Process 








For more details contact: 

Product Marketing Manager, 
Gate Arrays. NEC Electronics 
U.S.A., Inc. Electron Division, 
252 Humboldt Court, Sunnyvale, 
CA 94086. 


Telephone (408) 745-6520. TTL, CMOS Compatible 


Silicon Gate CMOS, 2 Layer At Metallization 


NEC Electronics U.S.A. Inc. 


Electron Division 





Regional Sales Offices: Woburn, MA, (617) 935-6339; Melville, NY, (516) 293-5660; Columbia, MD, (301) 730-8600; Pompano Beach, FL, (305) 785-8250; 
Southfield, MI, (313) 352-3770; Rolling Meadows, IL, (312) 577-9090; Dallas, TX, (214) 931-1641; Orange, CA, (714) 937-5244; Cupertino, CA, (408) 446-0650. 
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AND LOTS OF NEW 
FEATURE: 


We've designed a brand-new DIP socket that in- 
corporates all the features you need...tapered 
leads for easy automatic insertion...recessed 
contacts to prevent solder wicking, flux con- 


famination and solder bridging during wave sol- * 


dering...stand-off body design for easy board 
cleaning and extra ventilation...restricted entry 
for positive package installation...and single 





SEALECTRO 





beam contact design for infiltration resistant in- 
terface. You'll find them all in Sealectro’s DIP 
socket specifically designed for commercial 


_ applications requiring economical board ap- 


plication, fast and easy IC insertion, and high 


__ feliability performance. They’re available now 


at competitive prices. Write or call today for free 
engineering evaluation samples. 


® MCD DIVISION 


SEALECTRO 


CORPORATION 


MAMARONECK, N.Y. 10543 
PHONE: 914 698-5600 


14011 Ventura Bivd., Suite 215, 
Sherman Oaks, CA $i14g23, (213) 990-8131 


465-AFairchild Drive, __ 
Mountain View, CA 94043, (415) 965-1212 


- TLX: 234-25501 


CIRCUIT COMPONENTS @ R.F.COMPONENTS @ PROGRAMMING DEVICES 
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SEALECTRO DIP SOCKETS. 





Editorial 





== EDN strives to know and 
serve you even better 


When talking in technical jargon, engineers often describe a person 
who seems uncontrolled or insensitive to his surroundings and the 
people near him as “running open loop.” Trade journals run the same 
risk; thus, it’s necessary for them occasionally to study exactly who 
their readers are and what kind of information they need. 

Last fall, EDN did precisely that: We conducted an extensive 
survey of you—our readers. We’d like to thank all who took the time 
to respond and give us some valuable feedback. And we think you'll 
be interested in a summary of the results, presented in the story 
beginning on pg 79. 

One of the significant findings of our study showed that a large 
majority of respondents—90%—consider the trade press one of their 
most important sources of new-product and application information. But how do these time-pressed 
designers cope with the large amounts of information that cross their desks each week? Haven’t you ever 
suddenly needed information you’d recently seen in a trade journal—but been unable to remember exactly 
when or where it appeared? 

If you’ve ever faced this dilemma, you'll be delighted with EDN’s first annual Technical Article 
Database (pg 191). This extensive index lists articles that appeared in the last year — not only in EDN, 
but also in the other major electronics trade journals. 

We believe that this database will prove a great time saver in your work and that it further emphasizes 
EDN’s commitment to publishing a magazine that above all takes your needs into account. In this way, we 
hope to even better meet your needs. And we hope that you in turn will continue to vote us the best-read 
electronics trade journal, just as you have in 87% of all independently conducted readership studies in the 
past five years. We thank you for your loyal support and pledge to continue searching for ways to better 
serve you. 





CoG 


An Award-Winning Magazine Paul G Schreier 
1981 *Subject Analysis: Editor 
Electronic Technology—The Next 25 Years 

1981 *Editorials 

1981 **ASBPE Excellence in Writing (3rd place): 

Seventh Annual pP/uC Chip Directory 

1978 *Staff-Written Series: 

System Design Project 

1978 *Contributed Series: 

Designer’s Guide to Fiber Optics 

1977 *Contributed Series 

Software Design Course 

1976 *Special Issue: 

Microprocessor Reference Issue 

1975 *Staff-Written Series: 

Microprocessor Design Series 

*Jesse H Neal Editorial Achievement Awards are the 

business-press Pulitzer Prize equivalent, awarded by the 

American Business Press (ABP). 

**American Society of Business Press Editors 
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Sponsored by EDN 


Learn to talk to your computer 


(E< 5) 
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Comprehensive short courses and workshops on voice recognition 


Explore the capabilities voice recognition offers, find out how you can benefit from this tech- 
nology, and learn how to put it to work for you in this comprehensive introduction to all aspects of 
voice recognition. 

In two days, you can acquire background knowledge and practical advice about this fascinating 
field. The third day is an advanced workshop featuring practical “‘how-to’’ for those presently 
involved in voice recognition. 

Seminar leader Dr. Wayne A. Lea, a distinguished expert in voice recognition, has published 
several books and countless articles on that topic. In addition, he teaches speech recognition at 
USC. Dr. Lea has several degrees in science, linguistics and engineering. 


Seminar dates: February 16-18, 1983 /New Orleans, LA April 11-13, 1983 / Boston, MA 


_ Registration fee: Seminar: $475 |= Workshop: $295 __ Registration fee for the seminar and 
workshop includes instruction, live demonstrations, literature, breakfast and lunch. 


Register now — attendance is limited. 


Send attached coupon to Dr. Wayne A. Lea, Speech Science Publications, 889 Sanford Court, Santa Barbara, CA 93111 
or call 805/683-1323. 


|_| Yes, I’d like to learn more about voice recognition. Register me for the following: 

|] February Seminar [J February Workshop [1] April Seminar (J April Workshop 
Payment is enclosed. 

|_| I’d like to know more. Send me information. 


Name Title 





Company 
Address 


Phone 
50 EDN JANUARY 6, 1983 


























How Texas Instruments and Mitel 











team up for the last word in communications. 


An advanced work station now ties 
together virtually all forms of modern 
communications with word and data pro- 
cessing. In one compact package. 
Developed by the Mitel Corporation, 
with a strong assist from Texas [nstru- 


ments, the desk-top station offers out- 
standing communications capabilities to 
the general office. 

TI helped make the station possible by 
supplying early samples of its new TMS4416 
64K DRAM, organized 16K x 4. The 


ByFour™ organization provided highly 
efficient memory utilization and essential 
space savings. 

Turn the page to see how 16K x 4 
memory organization can result in more 
efficiency and space savings for you. > 











TTs new 
memory 


With four times the bandwidth of 64K x 1 
dynamic random access memories 
(DRAMs), and four times the memory 
density of 16K DRAMs, TI's new 
TMS4416 16K x 4 DRAM opens enor- 
mous new design opportunities. 

The ByFour organization — the first of 
its kind — allowed engineers of Mitel 
Corporation to achieve dramatic board 
space savings in their new Integrated 
Communications System (ICS)* While it 
increased system efficiency and reliability. 

The Mitel Integrated Communications 
System consists of the SX-2000," Mitel’s 
newest, most sophisticated digital PABX. 
And its companion SUPERSET 7* work 
station, which combines communication 
functions including telephone, electronic 
mail, word processing, data processing, 
and local computing power into one to- 
tally integrated communications package 
unlike anything else on the market. 

The multi-functional SUPERSET 7 al- 
lows people to simultaneously access and 
share voice, text, and image information 
through a friendly, compact work station. 


ByFour organization cuts 
parts count 


Memory for the data terminal's high- 
resolution graphics posed problems for 
Mitel’s engineers. 

To combine many types of communi- 
cation into one streamlined work station, 
Mitel needed to put the memory and 
microprocessor on one PC board. But 
16K DRAMs would require two boards to 
provide the necessary memory. And 64K 
x 1 DRAMs would not be cost effective: 
75% of the memory would be unused. 

When a TI sales engineer heard of 


Mitel’s problem, he told the company 
about a new TI product: The TMS4416 


16K x 4 DRAM. TI made early samples 
available for system design. 

The TMS4416 proved to be the key to 
solving Mitel’s memory problem. Only 16 
TMS4416s provided the needed video 


display memory — a four-to-one parts 


reduction over 16K DRAMs. And a 50% 





A single board containing Tl’s new 
TMS4416 16K x 4 DRAMs allowed Mitel to 
meet size constraints yet provide required 
memory density in the design of an ad- 
vanced, compact communications work 
station (prototype board shown). 








16K.x4 DRA Morganization cuts 





space by 50% in Mitel system. 








i fa. ? | 


TI’s new TMS4416 16K x 4 DRAM uses advanced design concepts developed for 


TI’s pacesetting TMS4164 64K DRAM. For example, square array architecture 
results in less power dissipation, lower junction temperatures, greater reliability, 


and lower cost. 


space savings that allowed Mitel to 
incorporate more functionality into the 


SUPERSET 7. 


ByFour organization utilizes 
memory efficiently 


The 16K x 4 organization provided excel- 
lent utilization of the memory. 

The TMS4416 interfaces efficiently 
with the 16-bit processor used in the 
SUPERSET 7 work station. It allows the 
processor to access four bits of informa- 
tion at one time —as opposed to one bit 
at a time in 64K x 1 DRAMs. 

Using the TMS4416 gave Mitel other 
benefits: Improved resolution. Significant 
cost reductions. Power savings — only 
one 5-V supply required. Improved relia- 
bility — fewer parts and interconnects. 


Other TI products enhance 
system versatility 


Mitel uses many other TI semiconductors 
in its ICS system. Main memory of the 
SX-2000 consists entirely of TMS4164 
64K DRAMs. 

In addition, Mitel employs TT’s 
TMS5220A speech synthesis modules in 
its telephone operation. The speech 
analysis took place at the TI Regional 
Technology Center (RTC) in Chicago. 
At the RTC, Mitel personnel worked 


with TI engineers to verbalize all the 


variables that confront the user of a 
telephone. 


ByFour organization right for 
many applications 


Although new, the TMS4416 is already 
proving itself in the Mitel equipment. 
And, because of its high bandwidth, it is 
finding more uses. Rapidly. 

In personal and small business com- 
puters. Intelligent terminals requiring 
16K- and 32kK-byte modularity. Single- 
board microcomputers. Microprocessor- 
based industrial equipment. And more. 


For details on the TMS4416 (16K x 4) 
and the TMS4164 (64K x 1), now avail- 
able in the industry’ first high-density, 
plastic chip carrier, check numbers | and 
2 on the coupon. 


™SS4416 16K x 4 64K DRAM 
ACCESS ACCESS READ 
TIME TIME 
ROW COLUMN 
ADDRESS ADDRESS 
(MAX) (MAX) 
TMS4416-15 150 ns 80 ns 
TMS4416-20 200 ns 120 ns 
TMS4416-25 250 ns 150 ns 410ns 


™SS4164 64K x 1 64K DRAM 
ACCESS ACCESS READ 
TIME 
COLUMN 
ADDRESS ADDRESS 
(MAX) (MAX) 
TS4164-15 150 ns 100 ns 
TMS4164-20 200 ns 135 ns 
TMS4164-25 250 ns 165 ns 





New TI DRAM controller 


slashes design time 


TI's new TMS4500A DRAM controller 
allows you to get the speed, density, and 
power-saving features of DRAMs in any 
size system. Big or small. 


Cuts part count 


The TMS4500A system controller 
provides address multiplexing, timing, 
and control and refresh/access arbitration 
functions all on one chip. 

Result: It makes designing much easier 
and faster. Because everything you need to 
interface between DRAM memory and 
the processor is in a single chip. The 
TMS4500A eliminates from four to 16 
parts, compared with conventional con- 
trollers. Think of the board space savings 
and power reductions possible when you 
combine two TI TMS4416 DRAMs with 
a TMS4500A to form a 16kK-byte, three- 


chip memory. 


The first synchronous DRAM controller, 
the TMS4500A has no crystals. No 
delay lines. No RC networks. Operates 
directly from microprocessor clock. 

In addition, refresh/access arbitration 
is on chip. It’s handled synchronously 
with the system clock. Consequently, the 
TMS4500A eliminates arbitration delays 
and metastability problems associated 
with asynchronous operation. 


Controls all popular-size DRAMs 


The TMS4500A controls the operation 
of 4K, 16K, and 64K DRAMs from any 
manufacturer. It provides address multi- 
plexing, cycle timing, and refreshing for 
all multiplexed-address DRAMs. So, it 
makes dynamic RAMs appear static to 
the system. 

It also interfaces easily with popular 
microprocessors. 

TI’ new DRAM controller comes in a 
40-pin, 600-mil, plastic dual-in-line 
package. A single TMS4500A drives up 
to 44 DRAMs. When multiple control- 
lers are used, they can be synchronized or 
interleaved with the processor. 

For more information on the 
TMS4500A, check number 3 on the 


coupon on the next page. 


*Trademark Mitel Corporation 


Only TI distributors offer two 
64K DRAMsSs off the shelf. 





Now, you can get the industry’ most 
advanced 64K DRAMs. In quantity. 
They’re as near as your TI distributor. 
Choose the industry-leading TMS4164 
with 64K x 1 organization. Or the new 
TMS4416, organized 16K x 4. 

Your TI distributor also has a military 
version of the 64K x 1TMS4164. The 
SMJ4164 DRAM is processed to MIL- 
STD-883B. It’s available in either STD 


C-DIP or ceramic chip-carrier packages. 


Texas Instruments P ©. Box 202129 
Dallas, Texas 75220 


Please send me more information on: 


[1] 1. TMS4416 16K x 4 64K DRAM 
L_] 2. TMS4164 64K x 1 64K DRAM 
L_] 3. TMS4500A DRAM Controller 
[_] 4. MOS Memories 
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TITLE 





COMPANY 


ADDRESS 





CITY | STATE 


AREA CODE TELEPHONE 





Both TMS4164 and TMS4416 DRAMs 


offer 150-ns access time, and power dis- 
sipation as low as 140 mW typical — the 
industry’ best combination of speed and 
power. In addition, innovative square ar- 
ray architecture cuts the number of sense 
amplifiers in half, greatly enhancing 
system reliability. 

No one else offers you two 64K 
DRAM versions. So, when you need 
64Ks, call your TI distributor first. 
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Authorized 
TI Distributors 


ALABAMA: Hall-Mark (205) 837-8700. 


ARIZONA: Phoenix, Kierulff (602) 243-4101; Marshall (602) 968-6181; R.V. 
Weatherford (602) 272-7144; Wyle (602) 249-2232; Tucson, Kierulff (602) 
624-9986. 


CALIFORNIA: Los Angeles/Orange County, Arrow (213) 701-7500, (714) 
851-8961; JACO (714) 540-5600, (213) 998-2200; Kierulff (213) 725-0235, 
(714) 731-5711; Marshall (213) 999-5001, (213) 686-0141, (714) 556-6400: 
R.V. Weatherford (714) 634-9600, (213) 849-3451, (714) 623-1261; Wyle 
(213) 322-8100, (714) 641-1611; San Diego, Arrow (714) 565-4800, Kierulff 
(714) 278-2112; Marshall (714) 578-9600; R.V. Weatherford (714) 695-1700; 
Wyle (714) 565-9171; San Francisco Bay Area, Arrow (408) 745-6600; 
Kierulff (415) 968-6292; Marshall (408) 732-1100; Time (408) 734-9888; 
United Comonents (408) 496-6900; Wyle (408) 727-2500; Santa Barbara, 
R.V. Weatherford (805)465-8551. 


COLORADO: Arrow (303) 758-2100; Kierulff (303) 371-6500; R.V. Weatherford 
(303) 428-6900; Wyle (303) 457-9953. 


CONNECTICUT: Arrow (203) 265-7741; Diplomat (203) 797-9674; Kierulff 
(203) 265-1115; Marshall (203) 265-3822; Milgray (203) 795-0714. 


FLORIDA: Ft. Lauderdale, Arrow (305) 973-8502; Diplomat (305) 971-7160; 
Hall-Mark (305) 971-9280; Kierulff (305) 652-6950; Orlando, Arrow (305) 
725-1480; Diplomat (305) 725-4520; Hall-Mark (305) 855-4020; Milgray 
(305) 647-5747; Tampa, Diplomat (812) 443-4514; Kierulff (813)576-1966. 


GEORGIA: Arrow (404) 449-8252 Hall-Mark (404) 447-8000; Kierulff (404) 
447-5252; Marshall (404) 923-5750. 


ILLINOIS: Arrow (312) 397-3440; Diplomat (312) 595-1000; Hall-Mark (312) 
860-3800; Kierulff (312) 640-0200; Newark (312) 638-4411. 


INDIANA: Indianapolis, Arrow (317) 243-9353; Graham (317) 634-8202: 
Ft. Wayne, Graham (219) 423-3422. 


IOWA: Arrow (319) 395-7230. 


KANSAS: Kansas City, Component Specialties (913) 492-3555; Hall-Mark 
(913) 888-4747; Wichita, LCOMP (316) 265-9507. 


MARYLAND: Arrow (301) 247-5200; Diplomat (301) 995-1226; Hall-Mark 
(301) 796-9300; Kierulff (301) 247-5020; Milgray (301) 468-6400. 


MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617) 429-4120: Kierulff 
(617) 667-8331; Marshall (617) 272-8200; Time (617) 935-8080. 


MICHIGAN: Detroit, Arrow (313) 971-8200; Newark (313) 967-0600: Grand 
Rapids, Newark (616) 243-0912. 


MINNESOTA: Arrow (612) 830-1800; Diplomat (612) 788-8601; Hall-Mark 
(612) 854-3223; Kierulff (612) 941-7500. 


MISSOURI: Kansas City, LCOMP (816) 221-2400; St. Louis, Arrow (314) 
967-6888; Hall-Mark (314) 291-5350; Kierulff (314) 739-0855. 


NEW HAMPSHIRE: Arrow (603) 668-6968. 


NEW JERSEY: North, Arrow (201) 575-5300; Diplomat (201) 785-1830; JACO 
(201) 778-4722; Kierulff (201) 575-6750; Marshall (201) 340-1900: South, 
Arrow (609) 235-1900; General Radio (609) 964-8560; Hall-Mark (609) 424- 
0880; Milgray (709) 424-1300. 


NEW MEXICO: Arrow (505) 243-4566; International Electronics (505) 
345-8127. 


NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat (516) 454-6400: 
JACO (516) 273-5500; Marshall (516) 273-2424: Milgray (516) 546-5600, 
(800) 645-3986; Rochester, Arrow (716) 275-0300; Marshall (716) 235-7620: 
Rochester Radio Supply (716) 454-7800; Syracuse, Arrow (315) 652-1000; 
Diplomat (315) 652-5000; Marshall (607) 754-1570. 


NORTH CAROLINA: Arrow (919) 876-3132, (919) 725-8711; Hall-Mark (919) 
872-0712; Kierulff (919) 852-6261. 


OHIO: Cincinnati, Graham (513) 772-1661; Cleveland, Arrow (216) 248-3990; 
Hall-Mark (216) 473-2907; Kierulff (216) 587-6558; Columbus, Hall-Mark 
(614) 846-1882; Dayton, Arrow (513) 435-5563; ESCO (513) 226-1133: 
Marshall (513) 236-8088. . 


OKLAHOMA: Component Specialties (918) 664-2820: Hall-Mark (918) 
665-3200; Kierulff (918) 252-7537. 


OREGON: Kierulff (503) 641-9150; Wyle (503) 640-6000. 
PENNSYLVANIA: Arrow (412) 856-7000. 


TEXAS: Austin, Arrow (512) 835-4180; Component Specialties (512) 
837-8922; Hall-Mark (512) 258-8848: Kierulff (512) 835-2090; Dallas, Arrow 
(214).386-7500; Component Specialties (214) 357-6511; Hall-Mark (214) 
341-1147; International Electronics (214) 233-9323; Kierulff (214) 343-2400: 
EI Paso, International Electronics (915) 778-9761; Houston, Arrow (713) 
491-4100; Component Specialties (713) 771-7237; Hall-Mark (713) 781-6100; 
Harrison Equipment (713) 879-2600: Kierulff (713) 530-7030. 


UTAH: Diplomat (801) 486-4134; Kierulff (801) 973-6913; Wyle (801) 
974-9953. 


VIRGINIA: Arrow (04) 282-0413. 


WASHINGTON: Arrow (206) 643-4800: Kierulff (206) 575-4420: United 
Components (206) 643-7444; Wyle (206) 453-8300. 


WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414) 761-3000; Kierulff (414) 
784-8160. 


CANADA: Calgary, Future (403) 259-6408: Varah (403) 230-1235; 
Downsview, CESCO (416) 661-0220; Hamilton, Varah (416) 561-9311: 
Montreal, CESCO (514) 735-5511; Future (514) 694-7710: Ottawa, CESCO 
(613) 226-6905; Future (613) 820-8313; Quebec City, CESCO (418) 687-4231. 
Toronto, Future (416) 663-5563; Vancouver, Future (604) 438-5545; Varah 
(604) 873-3211; Winnipeg, Varah (204) 633-6190. AJ 
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PM 3219: 50 MHz storage plus real time 
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PM 3215: 50 MHz single time base 


PM 3217: 50 MHz double time base | 





Why CAD/ICAM Why ‘Telesis. 









If you’re already using CAD/ 
CAM to produce your printed 
circuit boards, you should be 
matching or passing your com- 
petition. If you’re not utilizing 
CAD/CAM, yow’re probably 
working with a stable of frus- 
trated designers riding the tail 
of a dinosaur. 

There’s no longer any 
doubt about the value of the 
technology. It has evolved into 
a remarkable time-saver, dra- 
matically reducing design, 
schematic, layout, and artwork 
time. The productivity gains 
are blatantly obvious. 

There are a few catches 
though. The price of complete, 


Telesis 





CAD/CAM Systems: A Generation Ahead 


Telesis Corporation of Delaware, Inc. 


full function systems has put 
them out of reach of most com- 
panies. Hundreds of thousands 
of dollars fora CAD/CAM 
system is not uncommon. 

Nor is nine months bringing 
operators up to speed. 
People learn to fly 
in less time. 

Another catch is the 
“electronic drafting 
system.” It may cost a 

lot less, but what does 
it do for you? Youre still 
completing design, schematic, 
layout and artwork at a pace 
just a hair faster than da Vinci. 
That’s really frustrating. 

So, that’s why Telesis. No 
catches. We’ve automated 
printed circuit board production 
from schematic right through 
fabrication tools— full function, 


field-upgradable » 


CAD/CAM ~—at 

a fraction of 

the cost of com- 

parable systems, 

and you'll be up 

to speed in days! 
Hard to 

believe? Just 








take a quick look at our compact 
workstation. The key is the 
Telesis Function Screen ™: it 
handles all input. Simple. No 
keyboards! No complicated 
code. No tablets, button boxes, 
joysticks or thumbwheels. 
None of the excessive cockpit 
paraphernalia you imagine 
when you think CAD/CAM. 
We've built it for a designer, 
not an air traffic controller. 
You input with a light pen, 
utilizing lucid menus and 
prompts on the Function 
Screen. It’s as comfortable as 
a drafting board, but with its 
intelligent interactive data 
base, it ensures design integ- 
rity throughout the process. 
No more manual checking 
and, we repeat, only days to 
learn it. Honest. 
Think of it: automatic 
net list...automatic 
design rules checking 
... automatic placement 
and routing... back 
annotation... 
net compare... 





on-line continuity checking... 
every detail and every correc- J 
tion neatly stored for rapid rT 
outputs of drawings, artwork, 
bill of materials, and N.C. drill 
tape. Oh, if only Leonardo.... 
You can buy this one today, 
in full color, for only $86,500* 
or a monochromatic system for 
$68,500.* For a demonstration, 
call us at (617) 256-2300 or 
write to: Telesis, 21 Alpha 
Road, Chelmsford, MA 01824. 


*That includes the software! 
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Field-programmable logic arrays 
bridge the standard-IC/gate-array gap 


Andy Rappaport, Associate Editor 


Once considered endangered spe- 
cies in light of rapidly developing 
gate-array and custom-VLSI tech- 
nologies, field-programmable logic 
arrays are receiving increased 
attention from designers striving to 
make their digital circuits more 
compact without incurring large 
engineering costs. The devices’ 
unique internal architectures, coup- 
led with their ability to promote 
fast, interactive product design 
cycles, allow high-speed, medium- 
density systems to benefit from low 
production costs, optimized logic 
implementations and simple revis- 
ability. Moreover, field-program- 
mable logic families consist of 
standard, second-sourced compo- 
nents and thus allow designers to 
create customized circuit elements 
without risking long delivery times 
and without making production 
commitments to unproven designs. 

Because programmable logic de- 
vices offer advantages over both 
standard components and semicus- 
tom ICs, they are likely to enjoy 
symbiotic relationships with the 
same components that once threat- 
ened their existence: Gate arrays 
and VLSI components provide 
efficient means of implementing 
large, fixed-design circuit blocks, 
while programmable arrays furnish 
design reconfigurability and allow 
circuit prototyping. 

In many ways, therefore, field- 
programmable devices will become 
to VLSI chips what PROMs are to 
uPs: a way to customize highly 
complex components and systems 
for specific applications. In addition, 
array logic’s ability to efficiently 
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PRODUCT (AND) PLANE 







INPUTS 


SUM (OR) PLANE 


FUSE 
LOCATIONS 


MULTIPLE-INPUT AND GATE 
MULTIPLE-INPUT 
OR GATE 


OUTPUTS 


OUTPUT- POLARITY FUSE 


Sield-programmable logic arrays (FPLAs) include programmable product (AND) 
and sum (OR) planes. Output signals correspond to sums of input-term products. 


translate state equations to func- 
tioning silicon provides a vehicle for 
constructing circuits that don’t lend 
themselves to implementation on 
chips containing randomly distribut- 
ed, independent gates. As a result, 
in their generalized forms, array- 
logic architectures are finding use in 
and around all types of VLSI 
circuits. | 


Feature sets evolve 


Field-alterable-device architec- 
tures and features are changing to 
better suit such applications involv- 
ing combinations of semicustom, 
standard VLSI and programmable 
logic. Manufacturers are refining 
their field-programmable-IC fami- 
lies to reflect the characteristics of 
emerging digital systems and to 
provide the speed, power, flexibility 
and cost compromises that allow 
users to best exploit the devices’ 
unique advantages. Furthermore, 
to enable field-programmable ICs to 





more effectively and economically 
replace standard SSI and MSI 
components, device vendors are 
continuing to evolve programmable- 
logic design tools and testing 
methods. And for applications that 
require large production volumes of 
user-configured parts, some ven- 
dors hope that mask-defined ver- 
sions of programmable devices will 
emerge as viable alternatives to 
gate-array and standard-component 
designs. 

Programmable-logic components 
are evolving differently from VLSI 
circuits, however. Unlike those of 
conventional logic forms, program- 
mable-array densities don’t depend 
primarily on photolithographic limi- 
tations. Instead, they are controlled 
by pin-count, power-dissipation, 
testability and programmability 
constraints. 

Although currently available pro- 
grammable arrays employ no more 
than 4000 fuses—far fewer than the 


59 


Technology Update 


64,000 incorporated in some bipolar 
PROMs—most vendors believe that 
before programmable-device densi- 
ties can reach levels comparable to 
those of other logic and memory 
forms, users must learn to structure 
their designs in ways that make 
optimal use of array-type logic (see 
box, “Employ a top-down methodol- 
ogy’). In addition, vendors must 
provide architectures that offer 
sufficient functionality to justify the 
costs and power requirements of 
large programmable arrays. 
According to Signetics applica- 
tions manager Bill Smith, for 
example, before users accept 40-pin 
and larger programmable arrays, 
they must realize that the devices 
represent more than simple collec- 


tions of gates. Properly used, large 
programmable devices can restruc- 
ture designs in the same way that 
Ps do; thus, they perform more 
powerful functions than simple logic 
replacement. 

Adds Harris Corp programma- 
ble-logic marketing manager Bob 
Helsby, logic designers typically 
mistrust devices they must pro- 
gram. Therefore, users must learn 
to accept programmable arrays 
conceptually before they can apply 
large devices optimally. 


Distributed-input architectures 


Programmable devices present 
conceptual problems because their 
internal structures don’t resemble 
the discrete gates with which 


designers are most familiar. Origi- 
nally developed as offshoots of 
PROM technology, they employ 
planar distributed gates that allow 
multiple-input AND and OR func- 
tions. 

The oldest field-programmable 
logic arrays (FPLAs), developed by 
Signetics and employing the firm’s 
integrated-fuse-logic (IF L) process, 
embody architectures identical to 
those of bipolar PROMs but with 
uncommitted address decoders. 
Thus, the devices include AND 
(product-term) arrays that feed OR 
(sum-term) planes; output functions 
exist as arbitrarily assigned sums of 
input-term products. You can view a 
basic FPLA as a PROM in which 
data bytes correspond to _ user- 


Employ a top-down methodology 


To properly exploit any programmable-logic device, 
you must include it as an integral element in your 
design process. Because array-logic architectures 
differ significantly from standard SSI and MSI devic- 
es, direct TTL-replacement applications don’t always 
realize the full benefits of distributed-input circuits. 

Programmable arrays typically replace four to six 
7400 Series packages when used as gate-for-gate 
Substitutes, but they can eliminate 10 times as many 
components in applications designed specifically for 
programmable-logic implementations. In addition, 
when used to replace multistage logic circuits, 
programmable devices can eliminate race conditions: 
All signal delays within array logic remain equal 
(provided all signals include equal amounts of 
feedback), so programmable devices properly em- 
ployed in critical circuit paths often stabilize designs. 

Realizing such array-logic advantages requires 
that you approach design tasks with a top-down 
methodology. According to Signetics applications 
manager Bill Smith, instead of trying to drop program- 
mable components into gate-level circuits, designers 
must determine which circuit sections can profit most 
from programmable-logic implementations. They 
then must directly design fuse-programming patterns 
for specific circuit functions rather than for gate 
replacements. 

In applications involving gate arrays and standard 
VLSI components, for example, Smith suggests 
partitioning designs with programmable logic in mind. 
Major function blocks typically work best in VLSI 
form, but you can use programmable components as 





flexible peripherals, performing interface functions 
between major circuit elements and absorbing cus- 
tomer changes and design revisions. In addition, 
programmable devices can effectively reduce VLSI- 
circuit pin counts; a 16-input/8-output FPLA or PAL 
can halve the number of I/O pins that a gate array 
requires and thereby save sufficient packaging costs 
to justify its own expense. Furthermore, properly 
partitioned multiple-package designs exhibit in- 
creased overall reliability. 

To create a tool for top-down system design and 
partitioning, Smith is developing a logic-development 
program that accepts input data in flowchart form. 
The software will use diagrams based on state 
transitions to define system activity and will allow 
designers to easily determine the best implementa- 
tion form—random logic, FPLA, «P or gate array—for 
each circuit section. Moreover, such a structured 
design approach simplifies the algorithms for auto- 
mated logic partitioning and design. 

Top-down design also results in more efficient logic 
implementations. Array-logic programmers and de- 
sign software accept input data in Boolean- 
expression or truth-table form, permitting direct 
translations from behavioral descriptions and state 
equations to circuit elements. According to AMD 
bipolar applications engineer Warren Miller, design- 
ers who start using programmable logic as TTL 
replacements ultimately find themselves assigning 
large circuit blocks to array devices long before 
expanding schematics to the gate level. 
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defined rather than sequential input 
addresses. 

Unlike PROMs, though, FPLAs 
don’t need a product term for each 
possible input-code combination. 
Signetics’s 825100 FPLA (dubbed 
the 93459 by second source Fair- 
child), for example, includes 16 
input terms and provides 48 product 


DEDICATED INPUTS 
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terms (an equivalent PROM re- 
quires 64k product terms to decode 
all possible data addresses). 
Housed in a 28-pin DIP, the 
device furnishes eight output terms, 
each with independently program- 
mable output polarity. Array out- 
puts consist of true or complement- 
ed sums of as many as 48 products; 
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MULTIPLE-INPUT 
AND GATE 











each product depends on combina- 
tions of inverted and noninverted 
input signals. The $9.56 (100, plastic 
package) array features 50-nsec 
input-to-output delay and dissipates 
600 mW. 

More refined FPLAs, such as 
Signetics’s 825153 (second-sourced 
by Harris and designated the 
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(b) 


Programmable-array-logic ICs (PALs) come in asynchronous (a) and synchronous 
programmable AND matrices but employ fixed-input OR gates for short propagation dela 
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TO ADDITIONAL OR GATES AND OUTPUT REGISTERS 


options determine the distribution of PAL product terms among output summing buffers. 
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(b) versions. The devices include 
ys and simplified programming. Mask 
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THE NEW KEPCO 4-QUADRANT BIPOLAR 
OPERATIONAL POWER SUPPLIES/AMPLIFIERS 


Your Kepco BOP, Bipolar Operational Power Supply, can listen directly to digital instructions from the 

GPIB because its optional IEEE-488 interface is built right in. When it hears “remote enable’, it 

gives control to your bus controller. It will decode 12-bit instructions for either bipolar voltage 
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voltage limit in current mode. The 4-Quadrant BOP functions equally as a source or as a sink and 
can follow your programs linearly, right through zero, at rates up to 3V / microsecond. 


The 400 watt model, illustrated, fits directly into a 19” rack (using only 5%” of panel height), 
the 200 watt and 100 watt models are 3/4 rack size and rack mount with an adapter. 
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HPL-77153 by that firm), depart 
from PROM-derived architectures 
and more directly address the needs 
of logic circuits. The 20-pin 828153 
includes only eight inputs and 32 
product terms and thus proves 
easier to apply and program than 
the larger 828100. Moreover, its 10 
output terms feed back into its 
product array, so outputs can 
depend on multiple sums of product 
strings (provided that the systems 
employing the array can tolerate 
the extended propagation times 
that such feedback paths entail). 

In addition, you can use the 
feedback terms to form latches. The 
$5.28 (100, plastic) 82S153 also 
includes independent product terms 
for control of each output-enable 
signal. (Ed Note: For a design 
example involving the 82S153 and 
an illustration of programmable- 
logic design techniques, see the 
Design Idea on pg 283.) 


PALs simplfy designs 


Further easing device program- 
ming, programmable-array-logic 
ICs (PALs) employ user-definable 
product matrices and fixed sum 
planes. They were developed by 
Monolithic Memories Inc and are 
second-sourced by National Semi- 
conductor, Advanced Micro Devices 
and Texas Instruments. (Motorola 


plans to introduce PALs later this ° 


year; Harris produces functional 
equivalents to some PALs.) 

The single-matrix devices furnish 
less flexibility than do multiple- 
plane FPLAs, but their relative 
simplicity results in lower power 
consumption. Furthermore, their 
lack of an OR-plane fuse matrix 
contributes to lower parasitic capac- 
itances and thus entails higher 
operating speeds. PALs also require 
smaller dice than equivalent 2- and 
3-level devices and therefore cost 
less. 


Informed selection 


To determine whether your 
designs can tolerate the fixed sum 
arrays that PALs provide, you must 
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determine how critical arbitrarily 
assignable sum terms are to your 
application. MMI strategic market- 
ing manager Shlomo Wasser esti- 
mates that only 10 to 20% of all 
designs require programmable as- 
signment of product terms to 
specific output lines. Most applica- 
tions involve sum terms that depend 
only on small groups of product 
signals, so properly selected PALs 
provide adequate flexibility. Typical 
20-pin-PAL OR-plane assignments 
range from one output term fed by 
16 product terms (PAL16C1) to 
eight OR outputs each fed by seven 
products (PAL16L8); 24-pin devices 
furnish as many as 10 3-product 
outputs (PAL201L10). 

Because PAL output assignments 
remain mask dependent, PAL 
application involves informed selec- 
tion rather than output-plane pro- 
gramming. Thus, PAL families 
must contain more devices than 
product lines offered by FPLA 
vendors. Wasser points out, howev- 
er, that to bring PAL universality 
closer to that of FPLAs, MMI is 
developing methods for providing 
single-level components with some 
OR-plane flexibility—without sacri- 
ficing speed, power consumption or 
cost. 

To give PAL users maximum 
flexibility, the range of available 
single-level devices includes numer- 
ous input, output and OR-assign- 
ment variations. The PAL16L8, for 
example, has 10 dedicated inputs, 
two dedicated outputs and six I/O 
pins. Each output OR gate connects 
to seven product terms, and each 
output buffer has its own enable 
product term. 

Bidirectional pins serve either as 
I/O bus connections or as dedicated 
outputs with feedback. The device 
provides 35-nsec max propagation 
delay and consumes 550 mW. An 


active - HIGH version, the 
PAL16H8, furnishes noninverted 
outputs. 


Adding one product term to each 
of the PALI6L8’s output lines, 
Advanced Micro Devices’s 





PAL16LD8 and PAI6HD8 provide 
dedicated output pins. The product 
terms used for output enabling in 
the standard configurations feed 
directly into the modified compo- 
nents’ output buffers, so the 
modified parts furnish 10 dedicated 
inputs, two dedicated outputs 
without feedback and six dedicated 
outputs with feedback. 

To further increase the versatility 
of PAL16L8-type devices, Harris 
offers its HPL-77216/16P8. This 
array furnishes programmable out- 
put polarity using XOR gates in the 
eight output lines and eight 
additional array fuses. Says Har- 
ris’s Helsby, designs rarely require 
signals of one polarity, so the 
HPL-77216/16P8 eliminates the 
need for external inverters. 

In addition to manufacturing 
programmable-polarity parts, Har- 
ris intends to introduce proprietary 
designs that furnish reassigned 
product distributions. Future offer- 
ings will include mask options 
allowing one or two outputs to 
connect to more than seven product 
terms. 

For applications involving syn- 
chronous, sequential circuits, sever- 
al PAL versions include output 
registers. The PALI6R8, for in- 
stance, furnishes eight inputs, eight 
output terms each driven by eight 
product terms, and eight D-type 
output registers each with feed- 
back. This array provides common 
clock and output-enable lines and 
features 25-nsec max clock-to- 
output delay. 

Other latched-output (registered) 
PALs include the PALI6R6, with 
two asynchronous bidirectional out- 
puts, and the PAL16R4, with four 
synchronous lines and four regis- 
tered outputs. And to suit arithme- 
tic applications, MMI and National 
offer the PAL16X4, which provides 
XOR gates between its sum terms 
and output registers. This part also 
features input networks that accom- 
modate input/feedback operations, 
including I+ F, I+ F (I-F), I+F and 
I+F. 
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Product introduction is a 
growing trend at C&K. NEW 

designs — NEW variations — NEW styles — NEW 
applications have been flowing out of C&K over the 
past year and many more are on the way. For 25 

years our quality, dependability and service have 
built a reputation of superior miniature switch per- 
formance, at economical prices, in the instrumenta- 
tion and electronics markets. 

With the introduction of the Clayton line of all plas- 
tic miniature switches, we now supply the appliance, 
automotive, electronics and consumer products markets. 

Write or call (617) 964-6400 for our new 20-page, 

New Product Supplement and see for yourself why 
C&K is truly... The Primary Source Worldwide... for 
electro-mechanical switching devices. 





The Primary Source Worldwide... 


C&K Components, Inc. 


15 Riverdale Avenue, Newton, MA 02158 
Visit us at Southcon/83 Booth #1021-1023 
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in less than 12 weeks from the time 


_ you present your debugged design. 
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Our people have been designing ~ 
and building devices and circuits | 
exclusively for high reliability 
applications for twenty years. Our 
engineers have sharpened their 
skills in teamwork with designers 
of aerospace, military and medical 
projects, such as F15, Hawk, 
Viking Mars, Intelsat and 
implantable pacemakers. We can 
ease you quickly and confidently 
through the transition from 
schematic to finished hybrid 
package. Utilize the hybrid’s 
advantages of space, weight, 
reliability and cost by calling on 
our experience: (617) 491-1670. 


4° TELEDYNE 
CRYSTALONICS 
147 Sherman Street 
Cambridge, MA 02140 
Tel: (617) 491-1670 
TWX 710-320-1196 
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Crystalonics can deliver prototype _ 
quantities of custom hybrid circuits. 





Programmable logic like the 
foregoing parts allows an element of 
design interactivity that other 
customizable logic forms don’t 
permit, says AMD bipolar applica- 
tions engineer Warren Miller. 
Gate-array designers, for example, 
can pass through only one of the 
design iterations because of long 
prototyping times and high engi- 
neering and fabrication costs. 
Programmable devices, however, 
allow you to create hardware in the 
Same way that programmers with 
emulation tools write software: You 
can pass programmable-logic-based 
designs through an infinite series of 
revisions, testing and modifying 
circuits until they perform properly. 
Moreover, you can reprogram 
array-device pinouts during pc- 
board layout cycles to effect the best 
compromise between IC and pack- 
aging designs. 

Programmable logic further im- 
proves design cycles by eliminating 
layers of abstraction between proto- 
types and production devices. 
Gate-array designers frequently 
rely heavily on computer-aided 
simulation—a technique that gener- 
ally provides accurate first-order 
performance analyses but often 
doesn’t gauge second-order charac- 
teristics such as critical-path de- 
lays, environmental phenomena and 
in-circuit operation. In addition, 
programmable-logic devices entail 
fixed, known production costs. 
Thus, designers who employ them 
despite unit costs that typically 
exceed those of semicustom or 
custom components buy insurance 
against unforeseen engineering ex- 
penses. 


Array logic without fuses 


Despite the insurance they pro- 
vide, field-programmable devices 
still entail production costs that 
prohibit their use in many high- 
volume applications. However, de- 
signers who wish to employ them 
for prototyping and test-marketing 
purposes might soon have a viable 
means of translating initial designs 
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to low-cost volume-production com- 
ponents: As programmable-logic 
complexity increases, the price 
difference between field-definable 
chips and their mask-programmed 
counterparts increases. 

Currently, mask-defined substi- 
tutes exist for several PALs, but 
such hard-array-logic components 
(HALs) cost only 30% less than 
fuse-based ICs. As a result, users 
must commit to large production 
volumes before they can recover 
their mask-generation expenses. 

The large PALs that will emerge 
over the next few years, however, 
will require so much on-chip 
programming circuitry that they 
will cost as much as 70% more than 
their HAL counterparts. Thus, 
complex PALs will be relegated 
primarily to prototyping functions, 
sharing the same relationship with 
HALs that piggyback -E PROM 
single-chip sCs share with masked- 
ROM production versions. 

As a first step toward creating 
array-logic components that suit 
high-volume production, Motorola 
Inc has introduced a line of HALs 
employing what memory and LSI 
product-planning manager John 
Carey terms minimum standard- 
diffusion masks. By optimizing the 
devices for mask-level programma- 
bility, the firm claims to have 
decreased the components’ die areas 
to half those required by fuse- 
programmable chips. 

Motorola has not yet set prices for 
the devices, but Carey believes that 
the HALs will provide an economi- 
cal alternative to gate arrays in 
applications requiring fast prototyp- 
ing and low engineering costs. 
Initial product offerings include 
mask-programmable replacements 
for 16L8, 16R4, 16R6 and 16R8 
PALs. 


Testability poses problems 


Before array-logic devices—both 
programmable and mask defined— 
become viable in high-volume pro- 
duction, however, several difficul- 
ties must be resolved. For instance, 
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current 
needs. 


As a leading world electronics 
technology company, Sanyo knows 
a lot about consumer satisfaction. 
And a lot about batteries. All of our 
consumer and industrial products 
are designed and manufactured 
under the strictest quality control 
standards, always with consumer 
reliability in mind. 

Sanyo takes the same attitude 
with our batteries that go into your 
products. And whether your design 











calls for primary or secondary bat- — 
tery power, Sanyo has a battery _ - 






(at WI SauiSty your current needs. 
And your need for quality, perfor- 
mance, service, and delivery. 


CADNICA Nickel-Cadmium batteries. 


Sanyo’s rechargeable CADNICA 
batteries feature completely sealed, 
sintered plate construction for 
reliable long life over hundreds of 
charge/discharge cycles. You can 
choose from a full line ranging 
from 75mAH to 10.0AH in standard 
type, memory back-up, high tem- 
perature, quick charge, and |-hour 
charge with thermostat. 


LITHIUM batteries. 

Sanyo was the first to combine 
lithium and manganese dioxide 
with a stable organic electrolyte to 
eliminate the hazards of previous 
lithium battery designs. The result 
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1s a dependable 3V cell with ex- 


tremely long storage life and high 
energy density, available in sizes 
from button-type to 10AH cylindri- 
cal and larger. In fact, our LITHIUM 
design is so successful, it’s being 
manufactured world-wide under 
Sanyo's license. 

We'll satisfy your technical 

needs too. 

Sanyo can provide you with appli- 
cation assistance to help you 
choose the right battery for your 
design specifications. So whether 
youre designing a cordless tool, 
memory backup circuit, security 
system, telecommunication sys- 
tem, medical instrumentation... 
you name it...in quantities from 
| to. a 1,000,000 Sanyo can satisfy 
all your current needs. For more 
information call or write: Sanyo 
Electric, Inc., Battery Division, 200 
Riser Road, Little Ferry, NJ 07643 
(201) 641-2333 or West Artesia 


__ Blvd. Compton, California 90220 
(213) 537-5830. 
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New! “Sil-Pads 1000” are actually high 
performance heat-sink insulators. To our 
knowledge, they have lower thermal 
resistance than any comparably priced 
insulator. Cool, like ice cubes. Better than 
grease and mica. Approach the _ per- 
formance of beryllium oxide, at a fraction 


of the cost. FREE SAMPLES AND 


TECHNICAL DATA. TEST ’EM 


Everybody clink glasses to 
the Ice Cube 1000! 


“Note the ice cube is symbolic only .. . 


5300 Edina Industrial Blvd. 
BERGOUIST Minneapolis, MN 55435 
Phone (612) 835-2322 
TWX 910-576-2423 
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Get results with 


CAREER 
OPPORTUNITY 
SECTION ... 


When you advertise in EDN, you 
can be sure of reaching only the 
people you are trying to recruit. 
Every reader is a potential 
employee. We reach the highest 
percentage of all significant 
personnel in our industry. You’ll 
find us not only effective, but a 
more economical magazine. See 
contents page 5 for Career 
Listings. 








Technology 


PAL, HAL and FPLA users must 
learn to develop comprehensive test 
patterns that exercise all phases of 
device activity, and fuse-logic- 
programmer vendors must instill 
their instruments with the ability to 
gauge device operation as well as 
facilities to verify fuse patterns. 
Moreover, programmable-logic 
manufacturers must devise methods 
for performing wafer-level device- 
programmability and -functionality 
analyses. 

One method of increasing device 
yields involves designing circuitry 
into array chips to allow testing 
before packaging and program- 
ming. AMD, for example, adds test 
rows and columns to its PALs’ fuse 
arrays and thus can gauge device 
programmability. Harris employs a 
similar scheme to provide prepack- 
aging function verification as well as 
programmability analysis; an on- 
chip test circuit that remains intact 
after fuse programming verifies ac 
and de parametric performance at 
the wafer level and assists in 
field-failure analyses. 

Such circuit pretestability reduc- 
es the probability of discovering 
malfunctioning devices in assembled 
systems, but users must also be able 
to verify that programmed devices 
operate as designed before install- 
ing them on pec boards. Such 
functional analyses require a set of 
test vectors that completely exer- 
cise devices and a test fixture that 
compares test data with prestored 
ideal values. | 

For testing asynchronous parts, 
Stag Microsystems’s (Sunnyvale, 
CA) Model PPX programmer uses a 
self-learning algorithm to develop 
PAL and FPLA test patterns. The 
instrument interrogates a known- 
good array by stepping through all 
possible input patterns and storing 
the codes that cause output chang- 
es. It then uses those patterns to 
test unknown devices; typical tests 
require less than 1 sec. 

Using a signature-analysis tech- 
nique, Data I/O’s (Redmond, WA) 
Model 29A programmer tests a 
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Suiting arithmetic applications, registered PALs with XOR gates (a) and combinatorial feedback allow you to construct 
programmable arithmetic and logic units (ALUs). By connecting combinations of the four feedback terms to product AND gates (b), 
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previously verified part with a 
randomly selected input-pattern set 
and uses the results to gauge 
unknown components. The algo- 
rithm relies on the assumption that 
device defects cause catastrophic 
failures and require only a limited 
number of vectors for detection. 

Testing sequential, registered 
components proves far more diffi- 
cult than analyzing asynchronous 
devices. Synchronous parts often 
possess states that can’t be entered 
or departed in response to external 
stimuli and thus pose potential 
problems during system power-up. 
To verify that you can always drive 
sequential parts into known states, 
you must ensure that no output 
state exists that can’t be reset. 
Device test vectors, therefore, must 
interrogate every register condi- 
tion. 

To allow testing of inaccessible 
states, AMD PALs include register- 
preload circuitry. Active during 
fuse-verify programming modes, 
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this preload feature permits you to 
set devices to states that can’t be 
triggered externally. With a prop- 
erly devised test routine, then, you 
can guarantee that sequential parts 
won't latch in nonresettable states. 
The feature operates only while 
devices reside in a programmer, 
though; to add in-cireuit preloading 
or reset capabilities, you must use a 
properly configured product term. 

For further fault isolation, most 
vendors are working on grading 
programs and algorithmic test- 
pattern generators. To test HALs 
before shipment, for example, MMI 
employs test-grading software that 
interactively creates input patterns 
until the test-vector set becomes 
sufficiently extensive to change the 
states of all array nodes. 

The program begins with the 
simulation table generated by 
PALASM—a FORTRAN-based 
PAL-development package that con- 
verts Boolean equations to fuse- 
program data—and then gauges the 
effectiveness of each pattern by 
monitoring array states. 

Harris also plans to offer an 
automatic test-vector-generation 
software package. Available later 
this year as a part of the firm’s 
HELP (Harris Enhanced Logic 
Programming) system, the pro- 
gram will generate an optimized set 
of input patterns for comprehensive 
device analysis. 

The software will work in 
conjunction with HELP’s fuse- 
pattern - creation and _ logic- 
minimization programs and. will 
design test sequences for PAL and 
FPLA device families. You can use 
HELP from a remote terminal 
connected by phone to Harris’s 
computer facilities; the software 
accepts design data in Boolean form 
and selects the best device for 
circuit implementation using user- 
defined circuit-speed parameters. 


Power consumption must drop 


In addition to device-testing 
difficulties, high power consumption 
stands in the way of widespread 
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FUSES | 


SIGNALS 


BUFFER 


Array power consumption depends on gate input bias currents. Distributed AND 
planes require constant current sources that either remain shunted by LOW-state 
signals or feed product-term buffers. Because array propagation delays depend on 
the fuse-capacitance charge times, low-power circuits operate slowly. 





programmable-logic use. Designed 
originally as replacements for TTL 
devices, PALs and FPLAs typically 


require as much power as two or 


three MSI STTL parts or as many 


as 15 LSTTL components. Emerg- 


ing high-density applications, how- 
ever, can’t always tolerate the 
chips’ 500- to 600-mW/package 
dissipation levels. 

Unfortunately, array-logic devic- 
es don’t lend themselves to low- 
power implementations. Distribut- 
ed-input gates require a constant 
input bias, and to maintain propaga- 
tion delay less than 500 nsec despite 
high parasitic capacitances, fuse 
arrays must draw at least 60 mA. 
Thus, even CMOS components 
require at least 300 mW; only array 
input buffers, output drivers and 


registers benefit from CMOS’s 


inherently low power consumption. 

Suiting low-power applications 
that don’t require high-speed devic- 
es are MMI’s half- and quarter- 
power PALs. Identified by -2 and -4 
suffixes, respectively, these compo- 
nents operate with reduced array 
bias currents and increased propa- 
gation delays compared with their 
standard-power counterparts. The 
firm also intends to introduce PALs 
that furnish increased speed-power 
products and thus can achieve 
better than 50-nsec performance at 


low power levels. 

Several other vendors are exam- 
ining ways to decrease their 
products’ power consumption. Ex- 
plains Harris senior applications 
engineer Steve Bennett, low-power 
CMOS registered parts present 
little fabrication difficulty. The 
devices’ clock inputs can strobe 
fuse-array power connections and 
thereby allow the circuits to draw 
current only when updating their 
outputs. 

Such powered-down parts, how- 
ever, operate more slowly than 
constantly energized arrays be- 
cause fuse matrices don’t become 
active immediately upon receiving 
power. Similarly, asynchronous ar- 
rays could employ edge detectors 
that strobe fuse matrices only when 
input signals change, but such 
devices would operate no faster 
than bipolar arrays with equivalent 
power requirements. 

Conceivably, HALs will become 
the first array-logic devices to 
employ CMOS processes. Mask- 
programmed arrays possess less 
capacitance than fuse-defined cir- 
cuits and thus operate with higher 
speed-power products. Moreover, 
HALs compete more directly with 
gate arrays than do fuse-program- 
mable circuits, so recent advances 
in low-power, high-speed gate-array 
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48-TERM 
COMPLEMENT 
ARRAY 


16 
INPUTS 


48 PRODUCTS 


6-BIT 
STATE Q 
- REGISTER 


Two versions of a fully implemented Mealy state machine, Signetics’s 82S104A and 82S105A programmable sequencers suit 
sequential-controller applications. They generate new output states that depend on input conditions and the values stored in a 6-bit 


feedback register. 


technology will force manufacturers 
of mask-programmable array logic 
to develop viable CMOS devices. 


ECL arrays coming 


At the opposite end of the 
speed-power spectrum, manufac- 
turers continue to strive for 
increased device speeds regardless 
of operating power. Both AMD and 
National offer oxide-isolated TTL 
PALs that furnish 25-nsec typ 
propagation delays. Bearing -A 
suffixes, these devices spec 12-nsec 
typ delay and 20-nsec max clock-to- 
output delay in registered versions; 
they draw 180 mA max. 

Signetics has also turned to 
process refinements to increase the 
speeds of its IF L devices. The first 
beneficiaries of improved fabrica- 
tion technology, the 82S104A and 
825105A field-programmable logic 
sequencers (FPLSs) operate at 
clock rates to 20 MHz—nearly twice 
the speed of older 825104 and 
828105 versions. 

The $22.40 (100) devices repre- 
sent fully implemented Mealy state 
machines—circuits in which the 
state occurring after each clock 
cycle depends on input stimuli and 
the state immediately preceding the 
clock transition. They provide 48 
product terms, 28 sum terms, eight 
output registers, six feedback 
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registers and a 48-term product- 
plane inverter. 

The 828104A furnishes open- 
collector outputs; the 82S105A has 
3-state outputs. Both devices in- 
clude registers that dynamically 
switch among JK, D and toggle 
modes. 

Despite advances in saturating- 
logic technologies, many of the 
high-speed circuits that originally 
employed programmable-array de- 
vices are reaching speed levels that 
require ECL components. And 
although no ECL programmable- 
logic arrays currently exist, devel- 
opments in ECL PROM technology 
indicate the feasibility of ECL PALs 
and F'PLAs with 5-nsec propagation 
delays, and products will begin 
emerging this year. 

National Semiconductor bipolar- 
wP marketing manager Dave 
Uimari claims that ECL fuse- 
programmable arrays will enjoy 
wide use largely because of the lack 
of development of 10K and 100K 
ECL standard-component families. 
As a result, ECL programmable 
components will probably find use in 
a larger percentage of high-speed 
applications than TTL-compatible 
devices do in medium-performance 
circuits. 

Developed specifically for main- 
frame-computer applications, Fair- 





child’s 100459 promises to be the 
first commercially available ECL 
FPLA. To be formally announced 
later this year, it features 16 inputs, 
48 product terms and eight sum 
terms that feed latches with 
transparent and clocked modes. 

The chip also includes a mainte- 
nance circuit that allows you to read 
serially the states of nine internal 
nodes, the system clock and the 
output of an open- and short-circuit 
detector. The array specs 4-nsec 
input-to-output time and requires 
8 nsec for a complete clock cycle. 

Fairchild also intends to apply its 
vertical-fuse PROM technology to 
F'PLAs. Currently incorporated in 
the firm’s 16k- and 8k-bit memories, 
the vertical fuses require considera- 
bly less die area than conventional 
lateral fuses and thus allow smaller, 
faster parts. 

However, vertical fuses require 
more programming circuitry than 
do lateral fuses. Thus, the vertical- 
fuse technology best suits large 
arrays in which the fuses’ extra 
programming circuitry requires less 
silicon than lateral fuses would. 


Fundamental changes 

As programmable arrays become 
faster and denser, they will also 
change fundamentally to better suit 
emerging applications. For exam- 
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Total automation. Harris DIAL-A-CHIP*’ access service with Teledesign™ software puts com- 
petitive edge IC technology in your office. Combine the best of your system resources with 
Harris custom integrated circuit know-how. Total software capability provides faster turn- 
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Logic simulation and 
verification 


Conventional logic diagram 
and test truth table 


interconnect check 


Caima database tape or 


artwork description file (ADF)| 


For more information, write: Harris Custom 
Integrated Circuits Division, P.O. Box 883, 
Meibourne, Florida 32901. Or call (305) 729-5143. 


DIAL-A-CHIP is a service mark and Teledesign is a trademark of Harris Corporation. 
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Hexseal’ _ 
EXTERNAL 


switch & pot 
seals beat _ 








rubber boots effectively seal rotary, 
toggle and pushbutton switches, 
indicators and circuit breakers — 
withstand more than 1,500 psi 
external pressure! 

@ Completely seal panel mounting 
hole too — no epoxy or extra O-ring 
needed 

@ Immediate, off-the-shelf delivery 
@ Far less costly than special inter- 
nally-sealed switches 

@ OPL Approved to MIL-B-5423 
@ Available in transparent circuit 
breaker styles 

@ Hexseals are The Originals... 
and still the best! 


Write or call for our latest catalog: 
APM-Hexseal, 44 Honeck St., Englewood, 
N.J. 07631; (201) 569-5700. Telex: 13-3403. 
In U.K. contact APM International Corp. 
Headley Down (0428) 713287. 


(©) APM-HEXSEAL 


See us at Nepcon West ’83 Booth 2665 
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PRES one-piece silicone 


For more information... 


For more information on the field-programmable logic circuits described in 
this article, contact the following manufacturers directly or circle the 
appropriate numbers on the Information Retrieval Service card. 


Advanced Micro Devices Inc 
Box 453 

Sunnyvale, CA 94086 

(408) 732-2400 

Circle No 735 


Fairchild Camera 
and Instrument Corp 
Semiconductor Groups 
464 Ellis St 

Mt View, CA 94042 
(415) 962-5011 

Circle No 736 


Box 20906 


Harris Corp 
Semiconductor Bipolar 
Products Div 

Box 883 

Melbourne, FL 32901 
(305) 724-7000 

Circle No 737 





ple, synchronous parts will soon 
include input latches that will allow 
them to work on asynchronous 
buses while avoiding metastable 
states. Moreover, suggests Signet- 
ics IFL marketing manager Geoff 
Dyer, programmable state ma- 
chines will acquire more _intelli- 
gence; next-generation devices will 
include such features as on-board 
RAM and control circuits, which 
will make them applicable to a 
broader range of applications. 
Higher density parts will also 
undergo architectural changes to 
overcome the limits of programma- 
ble circuits. Currently available 
programmable arrays exhibit global 
conductivity for all signals within 
each internal matrix. But the cost of 
allowing every input signal to 
connect to every available sum or 
product term manifests itself in 
increased die sizes, high power 
consumption and long propagation 
delays. Therefore, claims MMI’s 
Wasser, future high-density devices 
will incorporate islands of local 


conductivity interconnected by a 


few global buses. 

In addition, because software 
developments continue to lag semi- 
conductor processing technologies, 
array logic will find its way into 
increasing numbers of VLSI cir- 


Monolithic Memories Inc 
1165 Arques Ave 
Sunnyvale, CA 94086 
(408) 739-3535 

Circle No 738 


Motorola Inc 
Phoenix, AZ 85036 


(602) 962-2689 
Circle No 739 


Signetics Corp 

811 E Arques Ave 
Sunnyvale, CA 94086 
(408) 739-7700 
Circle No 741 


Texas Instruments Inc 
Box 225012 

Dallas, TX 75265 
Phone local office 
Circle No 742 


National Semiconductor Corp 
2900 Semiconductor Dr 

Santa Clara, CA 95051 

(408) 721-5000 

Circle No 740 


cuits. Programs that design fuse 
patterns for distributed-input gates 
operate far more efficiently than do 
placement and routing algorithms 
for arrays with randomly distribut- 
ed gates. To be more usable, then, 
ICs incorporating many thousands 
of gates might be forced to assume 
regular, matrix-like structures. 

In one sense, such structured ICs 
already exist. The first silicon 
compilers—programs that convert 
truth tables or logic equations 
directly to silicon—employ regular 
array-logic structures as their basic 
building blocks. The cell designs 
provide simple expandability and 
reconfigurability and can stack in 
endless combinations to implement 
sums-of-products or products-of- 
sums logic strings. 

Such silicon compilers have al- 
ready borne their first commercial 
fruit: Seeq Technology Inc’s (San 
Jose, CA) recently introduced 
single-chip Ethernet controller 
(EDN, November 10, pg 82) 
employs array-logic structures ex- 
tensively and as a result underwent 
extremely rapid design. EDN 
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[ ntroducing new low power PALs. 
Semicustom logic for hot spots. 
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. fe] PAL 16L8-4 


Illustration by James LaMarche ©1982 


®PAL is a registered trademark of Monolithic Memories, Inc. 
“ The Programmable Solution and PALASM are trademarks of Monolithic Memories, Inc. 


That new design you’ve been thinking about? 
The one that’s cooling its heels because of heat 
and power limitations? Go break tt out. 
Because now, as usual, Monolithic Memories 
gives you The Programmable Solution™ in 
semicustom logic: A new family of low-power 
PALs® 

They’re available in small and medium 
versions at one-half or one-fourth the power of 
our standard 20-pin PALs. And at a miserly 45 
to 90 mA, they’re the lowest power PALs in the 
industry. 


100 — 





= 4 POWER 


SPEED 
Tpd (ns) 


MEDIUM 
PAL 


loc (mA) 


Low-power PALs extend the range of programmable 
solutions. 


That makes them ideal for specification in 
desktop terminals, electronic games, robots, 
telecommunications, small computer systems, 
as well as an army of military and aerospace 
applications with heat/power/space restrictions. 

What are the payoffs? Start with PALS instant 
programmability using a standard PROM pro- 
grammer and our free PALASM™ software, and 
you’ve got a breadboard on silicon. Plus all the 
flexibility of semicustom design at an incred- 
ibly low initial cost, with quick turnaround. 

Add in the additional benefits of being able 
to increase density and heat dissipation by 
replacing SSI/MSI logic at ratios of up to 
12 to 1, along with the substantial cost reduc- 
tion which follows, and you have a semt- 
custom logic solution that saves you more the 
more you use it. 

Our spectrum of options in PALs now encom- 
passes low power, high speed and everything in 
between. And there’s more on the way. Which 
makes us the logical choice for semicustom 
logic. 

Meanwhile, that new design of yours wont 
wait forever. And now it doesn’t have to. 

Just write us for more information. 
Monolithic Memories, Inc., 1165 East Arques 
Avenue, Sunnyvale, CA 94086 (408) 739-3535. 


Pushing The Limits 


Monolithic 
Memories 














if takes more than a fast microprocessor 


to make a fast microprocessor system. 
It takes 15 ns PALs. 


Illustration by Robert Giusti, © 1982. 





You put a lot into your system to get it 
to fly. Now you can put less. 

Less time. 

Less money. 

And fewer parts. 

Because now Monolithic Memories 
announces a new family of four fast PALs® 

The Series 20A. 

With a total propagation delay of 15 ns, 
typical. 25 ns guaranteed. Which represents 
an improvement of 36%. 

And a maximum frequency of operation 
of 38 MHz, typical. A 50% improvement. 

But even more remarkable than these 
increases is the fact that they were achieved 
without increasing power consumption. 
Thanks to an advanced new process we 
developed specifically for the purpose 
of producing faster PALs. 

These new fast PALs are pin-for-pin 
compatible with our Series 20, 35 ns devices, 
so system enhancement ts simple. 

What’s more, these higher speed PALs open 
up a whole new range of applications. In 
color video, video games, minicomputers and 
fast 16-bit micro-based systems. And bring 
with them all the advantages PALs have 
offered all along. 

Namely, instant programmability. 

The ability to breadboard on silicon. 

Up to 12 to 1 package count reduction. 

And the security of knowing you can 
develop a proprietary design which ts prac- 
tically impossible to duplicate. 

We invented PALs in 1976. They ve 
always been a valuable design tool. Now 
they're fast enough to be invaluable. 

The question still remains though: How 
much faster can they go? 

As fast as physics will allow: 

And we intend to find out just how fast 
that ts. 


For more information, write us. Monolithic 
Memories, Inc., 1165 East Arques Avenue, 
Sunnyvale, CA 94086 (408) 739-3535. 


Pushing The Limits. 


Monolithic 





Memories 
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PAL is a registered trademark of Monolithic Memories, Inc. 
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256K ROMs 
ON TIME. 


NO IFS,ANDS, 
OR 











BUTS. 





Last year at NEC Electronics, 99.5% of all 
our ROM deliveries were on-time. A tradition 
we intend to continue. 

We’re delivering 256K ROMs now. 

Our 256K NMOS ROM offers fast speed 
and low power. Maximum access time of 
250 ns. Maximum power consumption of 
only 40 mA in active mode. A 32K x 8 bit 
organization. I/O's that are TTL-compatible. 
Industry standard pin-outs. Anda +5v+ 10% 
power supply. 

Our word is as good as our ROMs. 

ROMs on-time from NEC is no surprise. 

We can offer on-time delivery because of our 
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fully automated assembly. It insures consistent 
quality and makes fast turnaround possible. 
For more information about our 256K 
ROMs and the company that stands behind 
them, write or call NEC Electronics U.S.A. 
Inc., Electronic Arrays Division, 550 E. 
Middlefield Rd., Mountain View, CA 94043, 
(415) 964-4321. Woburn, MA (617) 935-6339; 
Melville, NY (516) 293-5660; Columbia, MD 
(301) 730-8600; Pompano Beach, FL (305) 
785-8250; Southfield, MI (313) 352-3770; 
Rolling Meadows, IL (312) 577-9090; Dallas, 
TX (214) 931-0641; Orange, CA (714) 
937-5244; Cupertino, CA (408) 446-0650. 





le NEC Electronics U.S.A. Inc. 
aes Electronic Arrays Division 
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Technology Update 


What is today’s designer like? 
EDN polls its readers to find out 


Paul G Schreier, Editor 


As electronic technology changes, 
so does the role of the design 
engineer. To gain a better under- 
standing of that role and thereby 
better serve your needs, EDN last 
fall conducted an extensive survey 
of its readership. The results of the 
poll, appearing in more than 160 
pages of computer printout and 
summarized here, are interesting. 


Basic facts 


Questionnaires went to 2000 
randomly selected readers, 946 of 
whom responded. This 47.3% re- 
sponse rate is considered quite good 
for this type of survey and permits 
statistically significant conclusions. 

As Fig 1 shows, EDN readers’ 
ages vary widely; the median is 39, 
indicating that a career in electron- 
ics engineering doesn’t necessarily 
end at the magic age of 40. 

As for educational background, 
1.9% of you have no college 
experience, 16% have no college 
degree, 48.9% have an undergradu- 
ate degree, 18.9% have done 








20% 


16.9 17.0 
14.7 


oh 2 a Or 


15% 


10% 


5% 


postgraduate work, 21.8% have 
earned an MS degree, 1.5% have an 
MBA and 4.5% have a PhD 
(multiple replies were accepted). To 
further your education, 21.5% of 
you attend evening programs and 
13.7% participate in daytime pro- 
grams on a part-time basis. 

Length of employment at current 


TIME AT PRESENT COMPANY (YEARS) 


12.6 


9.3 
| | 


1 5 
Fig 2—EEs ma t seem poe as mobile as popular wisdom has it—roughly 45% of 
you have been with your current employer for 6 yrs or longer. 
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18.5 
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AGE (YEARS) 


13.2 


39.3 
7.1 
2.9 
45- 60 + 


Fig 1—As young as the average EE in EDN’s readership might seem based on a 
fast look at these statistics, note that 46% are 40 or older. 











13.6 
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employer (Fig 2) also shows some 
interesting results. Average length 
of service for the EDN reader is 9.9 
yrs—a figure that seems to go 
against the image of the job-hopping 
EE. In fact, 55.7% of you have been 
with the same company for 6 yrs or 
more. 

Your duties and responsibilities 
can be examined in several ways. 
Considered in terms of job titles 
(Fig 3), for example, you fall under 
quite a variety of headings. 

However, considering title infla- 
tion and the fact that a title can have 
different meanings at different 
firms, we followed up our job-title 
query with several questions. In 
one, 28.2% of the respondees 
identified themselves as performing 
primarily management functions; 
68.1% are involved primarily in 
engineering. And of those engi- 
neers, the vast majority—78%— 
listed design and development 
engineering as their primary job 
function; 9.2% cited engineering 
services, 8.6% indicated manufac- 
turing and production engineering 
and 4.2% listed their primary 
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TYPE OF WORK 
WITHIN PROJECT TEAM 


57.6 


MEASUREMENT | 
SOFTWARE 


CIRCUIT DESIGN | 
DESIGN 


SYSTEM DESIGN/ | 
INTEGRATION 
PACKAGING/ 
PRODUCTION 


TEST AND 


ENGINEER 

SENIOR ENGINEER 
PROJECT ENGINEER 
SECTION HEAD 
GROUP LEADER 


MTS 


Fig 3—Titles abound in electronics. EDN readers in the 
Other category have titles such as VP, VP for engineering, 
technical director, chief engineer, principal engineer, re- 
search director, consultant, scientist and physicist. 


function as basic research. 

A breakdown of duties by 
technical area within a project team 
appears in Fig 4. System design/ 
integration leads in responses; the 
rapidly growing area of software 
design also scores well. 


END PRODUCT OR SERVICE 


PRESIDENT/CHAIRMAN 


DEPARTMENT HEAD 
OWNER/PARTNER 


Fig 4—Although system design/integration dominates 


accepted.) 





When asked, “What is the 
product or service that is your own 
work,” you provide a large variety 
of answers. The most often cited 
categories include test and mea- 
surement, communications systems 
and industrial controls (Fig 5). The 
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INDUSTRIAL CONTROLS 


SYSTEMS AND 


EQUIPMENT 
DEFENSE ELECTRONICS 


TEST, MEASUREMENT 
COMMUNICATION 
SYSTEMS AND 
COMPUTER PERIPHERAL 
EQUIPMENT 


EQUIPMENT 
MILITARY AND 


Fig 5—A fairly high correlation exists between your plant’s 
end product and your own work. All categories polling less 
than 5% are omitted except for system integration. 
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EDN readers’ type of work, this function encompasses many 
aspects, depending on end product, level of integration and 
involvement in other activities. (Multiple responses were 


plants where you work produce 
these same types of products in 
roughly the same scale; the largest 
discrepancy is in test and measure- 
ment: As you might expect, many 
designers are involved in develop- 
ing custom test systems for their 


TOTAL COMPENSATION 
($ THOUSANDS) 


21.4 21.3 


25- 


AIRCRAFT, MISSILES 
SPACE AND GROUND- 
SUPPORT EQUIPMENT 
INTEGRATION 


COMPUTERS 
SYSTEMS 
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24,999 29,999 34,999 39,999 44,999 49,999 54,999 59,999 


60 + 


Fig 6—Although a median income of $33,550 was 
calculated in the reader profile, a surprisingly large number 
of you earn more than $60,000. 
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Top of the 
ine... 


The designers at Bell & 
Howell had but one directive 
concerning their new Ring- 
master® Il Sound/Slide projec- 


tor line: 
‘‘Make it the Best!” 


The Bell & Howell Model 
850 is the industry's first 
random access, microproces- 
sor-controlled sound/slide 
programmable projector, and 
it'll do everything ... including 
think! 

So, for the Top of the Line, 
what membrane touch switch 
do you suppose they'd 
specify? 
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Topflight’s Membrane 
Switch Division has created the 
“top-of-the-line” touch switch 
as interface to these systems. 

But, then again, Top-of- 
the-Line has always been Top- 
flight territory in switches, 
EMI shields, flexible printed 
circuitry, breakthrough graphics 
ideas. 

Top-of-the-Line reliability. 

Top-of-the-Line accuracy, 
precision, design. 

And Topflight’s Top-of- 
the-Line Territory is being ex- 
plored further every day ... 
for new ideas, new designs, new 
and better ways of doing 
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things for the industrial designer 


who has to... 
‘‘Make it the Best.’’ 
Is that you? 


Topflight Corporation 
P.O. Box 472, York, PA 17405 
(717) 843-9901 


Booth No. 1048 


@) Southcon/33 


Electronic Show & Convention 
January 18 - 20, 1983 
Atlanta, GA 


Toaptiight 


Extending the limits of the possihle. 
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facilities. 

The composite reader’s plant 
employs 183 engineering or scientif- 
ic personnel; the largest group of 
plants are facilities with more than 
1000 such personnel. 





AREA OF ACTIVITY 


TOTAL TEST AND SYSTEM CIRCUIT | SOFTWARE 
COMPENSATION | MEASUREMENT DESIGN DESIGN DESIGN 
< $12,000 
SO ORG ee ee eee 

2.9% 

12.4% 

25.0% 17.8% 24.3% 

23.3% 20.2% 

& 


PACKAGING AND 
PRODUCTION 


1.4% 
2.2% 
16.5% 
23.8% 
22.3% 
15.8% 
5.0% 
0.7% 
3.6% 
2.9% 
5.8% 
$31,300 


2.5% 
10.0% 
23.0% 
24.7% 
15.5% 
10.5% 

46% 

2.5% 

2.1% 

3.3% 

$32,650 


$15-19,999 
$20-24,506 
$25-29,999 
$30-34,999 
$35-39,999 
$40-44, 999 
$45-49,999 
$50-54,999 
$55-59 999 
$60,000 + 
MEDIAN 


COMPOSITE 
MEDIAN 


Fig 7—Median compensation ranks above the composite median income in 
only one area of technical activity—system design and integration—but Fig 4 
shows that more of you fall into that category than any other. 


The bottom line 


How about earnings? Total com- 
pensation, including base salary and 
bonuses, follows a bell-shaped curve 
whose median is $383,550 (Fig 6). As 
expected, few of you earn less than 
$20,000; a surprisingly large num- 
ber (3.7%) are heavy hitters with 
incomes larger than $60,000. When 


12.7% 
12.4% 
2.9% 
3.3% 
1.8% 
2.9% 
$31,950 


$33,550 


$34,800 $32,450 





EEs fare well in the engineering community 
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This article’s study of EDN readers provides some 
indication of EEs’ current status, but how does 
electronics engineering stack up against other engi- 
neering fields? 

EEs are reasonably well off, according to the 
results of the Fox-Morris Personnel Consultants’s 
1982 study, as reported by Recruiting Engineers and 
Computer Professionals (a semimonthly newsletter 
produced by Cahners Publishing). Total demand for 
engineers, the Philadelphia-based firm reports, rose 
8.1% from 1981 to 1982, while the demand for EEs 
jumped 12.4%. Next in demand were control/ 
instrumentation (11.1%), mechanical (9.6%), petro- 
leum (7.5%), aerospace (5.7%), energy (5.1%), 
research and test (4.6%), chemical (3.8%), industrial 
(3.3%) and metallurgical (2.3%) engineers. 

The most sought-after engineers, notes the firm’s 
president, Sanford Fox, are those with 2 to 5 yrs’ 
experience—they offer ‘proven talent at reasonable 
Salary expectations.” At the senior engineering level, 


demand continues strong—in contrast to what’s 
occurring in nonengineering fields—because experi- 
enced line and middle-management engineers get 
called upon to replace those tapped for upper- 
management posts. 

EEs also fare well in terms of salary compared with 
other engineering fields; the nearby table lists the 10 
best-paying fields by salary. 

Keep one fact in mind when evaluating the 
foregoing data: Agency-supplied figures might be 
somewhat inflated. Newsletter editor Beth Clark Pape 
points out that because agencies get a percentage 
commission, salaries negotiated by recruitment firms 
tend to be higher than those for engineers who 
negotiate privately. Furthermore, such figures are 
sometimes used as a marketing tool—artificially high 
numbers could more easily inspire people to seek 
new opportunities. Nonetheless, the figures do show 
the relative rankings of the various engineering fields. 


Chil ln ates RR aS ee 
1982 AVERAGE SALARY — TOP 10 ENGINEERING FIELDS 


RECENT GRADUATES 2-5 YRS EXPERIENCE MANAGEMENT LEVEL 
1. PETROLEUM PETROLEUM PETROLEUM 
$24 380 $31,560 $46,860 
2. MECHANICAL ELECTRICAL/ELECTRONICS CONTROL/INSTRUMENTATION 
¢ ANO: TOO 54 e 
3. CHEMICAL CONTROL/INSTRUMENTATION shies Nd let cae 
a CONTROL/INSTRUMENTATION MECHANICAL MECHANICAL 
$22.26 $28,289 $44,313 
5. ELECTRICAL/ELECTRONICS CHEMICAL CHEMICAL 
$22,144 $28,075 $43,429 
6. MINING METALLURGICAL RESEARCH & TEST 
$21,160 $27,957 $40,780 
7. ENERGY RESEARCH & TEST ENERGY 
$21.0 $27,900 $40,429 
8. AEROSPACE AEROSPACE INDUSTRIAL 
$21,016 $27,150 $39,250 
9. RESEARCH & TEST MINING AEROSPACE 
220,920 > U 239,16 
10. METALLURGICAL ENERGY MINING 
671 $26,814 $39,033 


Compared with salaries in other fields of engineering, those for EEs stand reasonably high. In fact, they consistently trail those of 


only one discipline—petroleum engineering. 
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broken down by job function, the 
study results show that managers 
have a median income of $40,400; 
engineers, $31,850. 

How does compensation vary 





with discipline within electronics | 


engineering? As Fig 7 _ shows, 
median figures for all the disciplines 
lie within 7% of the composite 
median; no single area seems to pay 
particularly high or low. The lowest 
figure ($31,300) is for packaging and 
production engineers; the highest 
($34,800) is for system design. (For 
a look at how EE salaries compare 
with those of other engineering 
disciplines, see box, “EEs fare well 
in the engineering community.” 

What role does the size of 
technical staff play in compensa- 
tion? Do larger firms pay better or 
worse than smaller companies? In 
terms of pure compensation— 
ignoring such items as stock options 
or other growth-oriented induce- 
ments that smaller companies 
offer—it seems that larger firms do 
pay somewhat better—but still only 
3.2% above the composite median of 
$33,550. 

Specifically, firms with 10 or 
fewer technical staff members pay 
an average of $32,750; those with 11 
to 99 people, $31,850; those with 100 
to 499, $33,850; and those with 500 
or more, $34,650. 


A good year ahead? 


Finally, what do you see ahead? 
You expect your increase in total 
compensation in the next year to be 
an average of 11.2%. And when 
asked to choose from a list of the 
fields in which you expect your 
companies’ involvement to increase, 
you make the largest number of 
positive responses for the fields of 
military and defense (50.4%), indus- 
trial controls (40.3%) and consumer 
products (33.4%). =DN 
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Your CAD/CAM system is a long-term investment 
in your company’s future. Second-best won't do. Yet, up 
to now, first-best has required costly outside customiza- 
tion or a substantial diversion of in-house resources ... 
But, no more. 

Now Digital Engineering Systems Group and 
Ramtek have entered into a cooperative agreement that 
brings together the industry standard Digital VAX 
mainframe and the state-of-the-art Ramtek MARQUIS 
colorgraphic terminal in a single integrated hardware 
CAD/CAM system. 

Now you can tackle your taughest engineering and 
design problems with a CAD/CA'i system of exceptional 
mainframe power, flexibility, and colorgraphics 
capabilities at a lower cost and in less time than most 
other approaches. 

Digital’s VAX computers are among the most 
popular super minicomputers today for engineering 
applications. They offer a high performance, flexible 
environment. Using 64K memory chips, VAX memory is 
expandable up to 32 MB total. All VAX system family 


THE BEST 
CAD/CAM 





members use state-of-the-art Winchester disk technol- 
ogy and have an extremely user-friendly operating 
system. They provide numerous options to add more 
memory and more users. 

Ramtek’s MARQUIS Graphic Workstation is based 
on the powerful MC68000 microprocessor. It provides 
single or dual workstations with 1280 x 1024 resolution, 
up to 16 million colors and flexible image manipulation 
Capabilities, as well as a wide variety of interactive 
devices. 

All the hardware integration work needed for 
mechanical engineering, PC board, architectural design, 
and VLSI CAD/CAM applications has been done for 
you. Every system comes complete with VAX, MARQUIS, 
tablet, puck, keyboard, high-resolution raster scan 
monitor, and, of course, service, support and training 
are available. 

Invest in a phone call today to Bill Oxford of 
Digital (617) 467-6000 or Frank Hatch of Ramtek 
(408) 988-0320. It’s one investment designed to 
return dividends for years to come. 


NVESTMENT 


YOU CAN MAKE. 


Digital Equipment Corporation 
Engineering Systems Group 
Two Iron Way 

Marlboro, MA 01752 
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Ramtek Corporation 
2211 Lawson Lane 
Santa Clara, CA 95050 
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on your satellite circuits, you don’t gamble. — 
~ RCA Americom use PTS 160 Synthesizers in 
their Earth Stations; from Hawaii to | 

_ Greenland they have shown excellent 

— reliability and performance for years. 

_ If you need VHF-UHF Synthesizers for | 
precision frequency control, specify PTS. 








— FREQUENCY SYNTHESIZER MODELS 
— FPlSS 40 Mrz, 160 Mtz, 200 MHz, 500 MHz 


en you're shooting for 99.95% availability 





Technology Update: New Products 


Autonulling and autoleveling circuits 
simplify analyzer distortion measurements 


Automatic frequency nulling and 
level setting furnish no-hands 
operation of the 5-Hz to 1-MHz 
Model 6900 distortion analyzer. To 
measure total harmonic distortion 
(from. 0.01 to 19.9% with 0.001% 
resolution) at input levels spanning 
100 mV to 30V rms, you simply 
connect the source to the instru- 
ment’s input terminals. The unit 





also doubles as an ac voltmeter; 
measurement results appear on an 
autoranging digital display. 

Three filter networks (two twin 
Ts and a bridged T) use photosensi- 
tive resistors as frequency-tuning 
elements to provide the automatic 
nulling capability. The frequency of 
the signal being measured automat- 
ically determines which network to 


= 


Automatic frequency nulling and level setting allow Model 6900 to make fast, error-free 
distortion or ac-voltage measurements over 5 Hz to 1 MHz. 


select. In-phase and quadrature- 
feedback control amplifiers provide 
automatic. frequency tracking by 
maintaining the photoresistors at 
the value required to null the 
fundamental signal. 

A 2-stage input amplifier com- 
bines with an output amplifier to 
provide the $1995 analyzer’s auto- 
leveling capability. A sense amplifi- 
er varies the input amplifier’s gain 
in steps until its output is in 
approximately the correct range. 
Then, an output sense amplifier 
adjusts the output-stage voltage to 
precisely 1V rms. 

The 6900 incorporates a 1-kHz 
reference source that specs less 
than 0.003% distortion. This source 
can provide a stimulus for a system 
under test or for unit self test. 

— Franklin G Fink 

Krohn-Hite Corp, Avon Industrial 
Park, Avon, MA 02322. Phone (617) 
580-1660. 
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Benchtop linear system 
tests mixed-technology ICs 


Advanced hardware resources, a 
flexible operating system and a 
dedicated RS-232 link for direct 
accessibility to SCAN (the manufac- 
turer’s Semiconductor Component 
Analysis Network) combine to make 
the 1731M a powerful tool for 
component inspection and analysis. 
Using an Am9511 hardware math 
processor to increase throughput, it 
can test a comprehensive range of 
linear and mixed-technology chips: 
SCAN enhances test capability and 
productivity by providing off-line 
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programming, program archiving, 
up- and downloading, data logging 
and yield analysis. 

To achieve its high throughput, 
the 1731M employs an architecture 
based on the tandem operation of 
two »Ps—a Z80A that works with 
the math processor to control test 
sequencing and calculations, and a 
6502 that handles a magnetic tape 
drive. A 5-in. CRT display and 36 
custom function keys simplify 
program entry and user interfacing. 
The standard system also includes 


A powerful tool for component inspection 
and analysis, the 1731M benchtop IC tester 

combines advanced hardware resources, a 
flexible operating system and a dedicated 
RS-232 link to SCAN — Semiconductor 
Component Analysis Network. 
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a program library covering more 
than 800 devices, plus a service- 
diagnostic kit containing an opera- 
tional-verification package, an accu- 
racy-verification package and a 
diagnostic tape to isolate board 
faults and check other components. 
Options include a 9-in. CRT and a 
bar-code reader. 

The 1731M mainframe generates 
the general-purpose forcing, mea- 
suring and sequencing functions 
common to all device testing. Three 


Technology Update: New Products 


plug-in modules—an op-amp family 
board, ADC/DAC family board and 
universal family board—house in- 
terface circuitry unique to the 
specific devices tested. 

Configured with the op-amp 
family board, the system costs 
$35,000.—Franklin G Fink 

GenRad Inc, 170 Tracer Lane, 
Waltham, MA 02154. Phone (617) 
890-4900. 
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Color engineering terminal 
puts performance on desktop 


Combining designed-to-cost raster 
displays with a proprietary state 
machine that handles vector genera- 
tion, the $16,000 Whizzard 1650 
graphics terminal brings higher 
productivity, in the form of desktop 
CAE, within the reach of more 
designers than ever before. 

The terminal operates at speeds 
to 260 nsec/pixel and does the work 
of both dedicated CAE and standard 
units. With DEC VT-100/52 compat- 
ibility, it accommodates develop- 





Operating to 200 nsec/pixel, the $16,000 Whizzard 1650 displays 76 colors on a 19-in. CRT. 


Setup menus facilitate system configuration. 
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ment and documentation as well as 
design engineering; true overlaying 
lets you simultaneously display text 
and graphics. 

Installation is simple; to configure 
the system, you merely fill out setup 
menus with English words that 
specify the system’s complete 
interface, terminal and graphics 
characteristics—such as choice of 
background colors and the screen 
format. You can also choose to 
download these parameters from 





a ah : 5 
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the host computer. Either way, 
EAROM stores the selected para- 
meters until you choose to change 
them. An 8086 wP handles all 
interface functions. 

The unit’s graphics engine satis- 
fies all pictorial needs, displaying 16 
colors from a choice of of 4096 in 
640x480 pixels on a 19-in. display. 
Memory stores the picture as a 
4096 x 4096-pixel display; thus, you 
can zoom in (continuous scale) on 
particular features without losing 
definition or information. 

Other features include complete 
2-dimensional graphics transforma- 
tions such as picture rotation, 
translate and clip. Combined with 
the manufacturer’s circuit-design 
software, these functions allow you 
to concentrate on the design instead 
of the drawing. 

A display-list architecture per- 
mits manipulation of graphics with 
minimal host intervention. And the 
terminal is totally compatible with 
the software developed for the 
supplier’s more expensive Whizzard 
6000 and 7000 Series systems. In 
fact, the 1650’s firmware imple- 
ments many of the larger terminals’ 
functions, putting many mainframe 
functions in the terminal and 
improving system response time. 

The terminal furnishes a variety 
of I/O options for data transfers. It 
comes with an 8085-yP-based de- 
tachable keyboard that provides 
programmable function keys and a 
10-key accounting pad in addition to 
the standard typewriter-style key- 
pad. Options include a joystick, data 
tablet and printer (connected via a 
Centronics-compatible interface). 
You can connect camera systems to 
the video output. 

To ensure reliability, the unit 
runs a complete set of diagnostics. 
If problems develop, a built-in line 
analyzer displays the graphics 
commands. Delivery, 90 days 
ARO.—Ed Teja 

Megatek Corp, 3985 Sorrento 
Valley Blvd, San Diego, CA 92121. 
Phone (619) 455-5590. 
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& designer’s guide to manamthlc cml filters. 


Description. Monolithic crystal filters are today’s choice 
for crystal filter applications — used everywhere from 
mobile radios to medical monitors to satellite communi- 
cations equipment. 

Their unique construction replaces many 
of the components and interconnections 
found in discrete filters, resulting in in- 
creased reliability, smaller packages 
and significantly lower costs. 

In their simplest form, monolithic 
crystal filters consist of two, thin- 
film electrode pairs deposited on 
the faces of a quartz wafer to 
form input/output resonators. 

Acoustical coupling between the -~ 
electrode pairs creates a two-pole bandpass filter 
response. These ‘‘two-pole’’ filters are housed in 
single miniature (Type ‘‘F’’) or 
-ultraminiature (Type ‘‘A’’) 
» holders. 

Four to ten-pole filters 
}are available in miniature/ 
ultraminiature, upright and 
flatpack designs, as well as in 
tandem sets — which are particularly suited for high- 
volume production applications. 

Tandem monolithic construction connects, in cascade, 
two-pole monolithic filter sections using modern net- 
work theory. This combines the simplicity and size ad- 
vantages of monolithic filters with added mode suppres- 
sion and ultimate attenuation. 












\ 


















How to specify. To ensure getting the right filter 
to meet your needs, make sure to specify the nominal 
center frequency (Fon), bandwidth and attentuation 
(both passband and stopband), package specs and any 
special requirements. 

The above illustration shows various mono- 
lithic crystal filter response parameters. Note 
the advantage of using single-sided boundaries 
for specifying bandwidths. 

Who to specify. Stick with the leader. 
Piezo Technology is the largest U.S. 
supplier of standard and custom mono- 
lithic crystal filters. 

Choose from over 100 standard 
models from 10.7 to 180 MHz, intwoto 
ten-pole configurations. Or take advantage 
of our unlimited custom capabilities. 

A designer’s guide, free. Send for our PTI monolithic 
filter specification form. This handy, easy-to-complete 
checklist makes sure you don’t miss a thing when specify- 
ing either standard or custom filters. 

For more information and a copy of the PTI specifica- 
tion form, contact your local PTI representative. Or 
write to the address below. 





Piezo Technology, iInc., 
P.O. Box 7859, Orlando, Florida 32854 
(305) 298-2000 TWX: 810-850-4136 
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Give Eyes 
to Your 
Computer 








A breakthrough 

in low cost, 
self-contained digital 
imaging systems!! 


An introductory price of only $395 
buys you a programmable, 
microprocessor controlled, solid 
state DIGITAL CAMERA that 
simply connects to the RS-232 
serial port of any computer, 
terminal or modem. Digi/Cam 
accepts your commands in ASCII 
code, and gives you a picture with 
a resolution of 256x128 pixels and 
up to four gray levels. You can 
program exposure and sensitivity, 
set up timed sequential exposures, 
store up to four frames in the 
on-board memory, and even 
compare each frame to a reference 
and program it to tell you if they are 
different. 


An efficient data compression 
algorithm minimizes transmission 
time, allowing the use of low speed 
modems for remote monitoring. 
Use Digi/Cam for pattern 
recognition, process control and 
automation, robotics, size and 
position monitoring, security, 
graphics input, quality control, 
OF see 


FOXVILLE 


COMMUNICATIONS 
CORPORATION 


7741 E. Gray Road, 
Suite # 17 

Post Office Box 5419 
scottsdale, AZ 85261 
(602) 948-9817 
Telex 165 750 
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Technology Update 


Monolithic V/F/V converters 
improve linearity fivefold 


Thorough circuit design based on a 
detailed error budget of internal 
circuit delays allows Models VFC62 
and VFC320 V/F/V converters to 
greatly improve on the specs of 
competing products. For example, 
the devices’ linearity is at least five 
times better than that of any other 
available monolithic converter. 

Top-of-the-line Models VFC62CG 
(totem-pole output) and VFC320CG 
(open-collector output)—priced at 
$15.45 and $15 (100), respectively— 
spec +0.002% max nonlinearity 
over 0.01 Hz to 10 kHz. This figure 
contrasts strikingly with those of 
other best-grade models: +0.01% 
for Raytheon’s 4153, Teledyne 
Semiconductors’s 9401CN and the 
manufacturer’s own pin-compatible 
VFC32; +0.14% for National Semi- 
conductor’s LM131 (Kd Note: This 
is the stand-alone spec—uwith two 
external op amps, the LM131 specs 
+0.01%); and +0.07% for Analog 
Devices’s AD537K. 





Featuring tight linearity, accuracy and offset specs, the VFC62 and VFC320 monolithic 


Even the commercial Models 
VFC62BM and VFC320BM—priced 
at $9.20 and $8.75 (100), respective- 
ly—offer advantages. They’re speci- 
fied over —25 to +85°C and feature 
+0.005% max nonlinearity over 0.01 
Hz to 10 kHz, making their linearity 
performance at least twice as good 
as that of their competitors. 

Other 320/62 specs are also 
impressive. Gain accuracy, gain 
drift and initial offset equal +5%, 
+20 ppm/°C and 15 ppm of FSR, 
respectively. Operating frequency 
is 1 MHz max. 

Available in a TO-100 (BM/CM/ 
SM) package and 14-pin ceramic 
DIP (BG/CG), the converters fea- 
ture DTL, TTL and CMOS output 
compatibility. They operate from 
+15V supplies, with +6.7-mA max 
quiescent current.—Bill Travis 

Burr-Brown Research Corp, Box 
71400, Tucson, AZ 85734. Phone 
(602) 746-1117. 
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V/F/V converters allow you to transmit and receive data with a 6-decade dynamic range. 
Inherently monotonic, they provide inexpensive, high-resolution A/D and D/A conversion. 
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or exceeding all these standards. Because we are pow 
system specialists, we can track and respond to 
any changes, thereby keeping our products as the 
state-of-the-art. 
NCR products fill your OEM needs for 50-1201 
power systems employing efficient, high-frequ 
concepts that meet or exceed all internation. 
safety and EMI requirements for data proce 
and peripheral equipment. NCR’s standard 
semi-custom or custom switching power 
systems pack more power per unit volun 
and more power per unit weight density 
than most other systems. 
N1@i amare tom dalomant-laloie-\eqael ai ale per-lel-16))| 
supply large orders quickly. This short 
your procurement cycle and provides 
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OEM requirements. NCR Corporatio 
Power Systems, 584 South Lake Emi 
Road, Lake Mary, Florida 32746. 
305/323-9250, Ext. 362. 





CIRCLE NO 56 
" See us at Southcon Booth #1056. 





MORE TELEMETRY 
DATA ANALYSIS 


POWER THAN YOUVE 
EVER HAD BEFORE! 














Telemetry Data 
Processor 

The ADS 100 combines the 
functional elements of an 
advanced telemetry 
decommutator with a special 
purpose data processor to 
provide a realtime telemetry 
processing system which 
specifically addresses the 
requirements common to most 
data reduction profiles. 


Adaptive System 
Architecture 

A distributive processing 
architecture achieves high 
throughput rates by apportioning 
the data analysis and distribution 
functions. Various processing 
modules can be programmed to 
selectively acquire, process, and 
distribute data. 


Preprocessing 
Capability 

The benefits of the ADS 100 are 
twofold. The instrument can 
serve asa small scale, stand- 
alone telemetry data analysis 
system, or alternatively, as the 
real-time preprocessing 
component for a general 
purpose computer system. 


Expandability—Just 
Add a Card! 


The ADS 100 is expandable in two 
dimensions: increased capability 


to process data within a single 
PCM data stream; and handling 
of multiple data streams. This is 


accomplished by the addition of 


either or both Expansion and 


Slave Chassis. The Slave Chassis 
is used when multiple PCM data 


streams are required. The 
Expansion Chassis serves to 
functionally extend the basic 


system capability to accept 
additional processing or1/O 
modules. Just add a card! 


Complete Peripheral 
Support 

System options completely 
support the acquisition, 
conversion and formatting of 
data for peripheral hardware to 
relieve the host of real-time 
distribution and control 
responsibilities. These 
Capabilities include: 


“STRESN NUMBER { 
INTERNAL 


CYCLES 
g 


AMPLITUDE 
S204 
LEE 3 
823% 42 


P111861 1610002164 





+ Analog and Digital Output Ports 


for Strip Charts and Event 
Monitors 


IEEE-488, ASCII, Line Printer, 
and Parallel Programming I/O 
Ports 


IRIG Time Code Generation 
and Decoding 


+ Tape Search/Control 
Digital Tape Data Formatting 
Buffered DMA Computer Port 








Loral gives you the ADS 100—The 
expandable system for telemetry data 


analysis of more data, with — software 
and at a lower cost! 


ADS 100 


Lr ZA LNSTRUMENTATION 


A SUBSIDIARY OF L.C3F@AAL. CORPORATION 


3888 Calle Fortunada, San Diego, CA 92123 


Tel. (619) 560-6260/TLX: 69 52222 
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ADS 100 with expansion unit 
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their human counterparts, personal 
computers, copiers, and peripherals often need to 
exchange a few words among each other to get their 
work done. And now Seeg makes it practical and cost- 
effective for them to do just that. With the world’s 
first Ethernet Data Link Controller (EDLC™ ), the 
Seeg 8001. 

Practical because the 8001 doesn’t dictate design 
criteria. You're free to choose the buffer management, 
memory management, and bus configurations that 
match your systems cost and performance. 

Cost-effective because one 40-pin package 


contains all the logic to implement Ethernets 
link layer. So you need very few support — Sank fa Q 
chips (21 for a PDP-i1 and 18 for an 


SEEQ’S 8001 ETHERNET 
INTROLLER HAS 
RYONE ‘TALKING. 





MC68000) to put popular mini- or micro-computers 
on speaking terms. 

But theres more to the 8001 than just talk. 
Thanks to our structured VLSI design and CAD tools 
the 8001 is the first and only Ethernet controller 
available to meet your production needs now. And 
we'll use these design techniques to make die shrinks 
and cost reductions happen sooner, too. 

So if your next product will be talking across 
an Ethernet network, contact Schweber Electronics 
or Seeg Technology, 1849 Fortune Drive, San Jose, 
California 95131. Telephone (408) 942-1990. 

We'll make it easy for you to hold up 


your end of the conversation. 


Ethernet is a trademark of Xerox Corporation. PDP-11 is a trademark of Digital 
Equipment Corporation. © 1982 Seeg Technology, Inc. 
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Leadtime Index PASSIVE COMPONENTS 





PRODUCT Min. Max. trend PRODUCT ee ae 
CAPACITORS PRINTED CIRCUITS 
Ceramic, disc a 2 = Single-sided 6 8 
Ceramic, monolithic “12 = RELAYS AND TIMERS 
Electrolytic, aluminum | 14 33 Crystal can ‘6 10 @ 
Electrolytic, tantalum 6 8 Fat General purpose 5 12 <> 
Film 7 2 + Miniature (TO-5, square) 4 #10 = 
Mica 6 14 = Reed, dry 4 8 rae 
Paper 1 3. = Reed, mercury-wetted a ‘le = 
Trimming 1 10 = Solid state 4 8 
CRYSTALS, FILTERS AND NETWORKS Telephone 1 8 
Filter, active , 0 = Time delay and timer 2 6 
Filter, EMI 10. «16 = RESISTORS, FIXED 
Filter, lumped-constant 10 19 = Carbon film 4 s 2 
Filter, quartz (monolithic) = 20 = Composition 3 5 = 
Freq. determining crystal 2 10 = Metal film o 11 = 
ENCLOSURES Network 2 9 = 
Custom -o2 10 = Wirewound e 10 = 
Modified standard 10 14 = RESISTORS, VARIABLE 
Standard ) e te = Pot, nonprecision WW 2 16 = 
FANS AND BLOWERS 5S 11 = Pot, precision WW a 314 
FRACTIONAL HP MOTORS 4 = 14 = Pot, nonprecision comp. 3 8 = 
INDUCTIVE COMPONENTS Pot, precision comp. 9 2 o 
Coil 9 18 = Trimmer, WW 2 12 a 
Solenoid 2 6 = Trimmer, comp. S 10 = 
Transformer, power oF. 10 = SWITCHES AND KEYBOARDS 
Transformer, other o> i = Circuit breaker 6 16 = 
INTERCONNECTION COMPONENTS Dual in-line — 
Back panel G 42 = Keyboard and keyswitch 8 10 . 
Flat cable - s Lighted pushbutton > 4 a 
Multipin circular high-density 4 18 = Pushbutton > le > 
Multipin circular standard a 16 . Rotary a 42 + 
Packaging panel 2 10 = Snap action 4 6 4 
PC, one-piece 2 10 a Thumbwheel 6 10 = 
PC, two-piece 2 9 a Toggle 5 6 > 
Rack and panel 7 62 s TRANSDUCERS 
RF coaxial 4 15 = Pressure 6 WwW = 
Socket 2 40 @ Temperature DS te = 
PRINTED CIRCUITS WIRE AND CABLE 
Double-sided i 4e. = Coaxial cable oe a 
Flexible 1 8 = Flat and ribbon cable 4 8 = 
Laminates 4 10 = Hookup wire 2 5 = 
Multilayer 6 16 ad Multiconductor cable 4 (42 = 


Leadtimes are based on recent figures supplied to Electronic Business magazine by a composite group of major manufacturers and 
OEMs. They represent the typical times necessary to allocate manufacturing capacity to build and ship a medium-sized order for a 
moderately popular item. Trends represent changes expected for next month. 
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Industry-Standard Switched-Mode Power Supply 
Integrated Circuits Backed By Sprague Reliability 


You have been specifying Sprague Part Number Temperature | Engineering 
power supply capacitors for years: Features Packages Sprague* | Industry Range Bulletin No. 
now you can also specify Sprague |, tick Pobiariiatee 


integrated circuit Switched-Mode - Fully-Protected ULN-8126R |SG3526J 








Power Supply controllers. There are |. Maximum-Versatility 0°C to +70°C 
good reasons for using Sprague |. g to 35v Operation ULN-8126A | — 
SMPS IC’s: high performance, _|- Precision Reference 
enhanced reliability, low-cost, [+ Dual 100mA Outputs ULQ-8126R |SG2526J 27466.10 
advanced processing, superior pack- [+ Programmable Soft Start —40°C to +85°C 
aging to minimize thermal effects, {+ Programmable Deadtime ULQ-8126A | — 
military temperature ranges, plus a__ |* Double-Pulse Suppression 
* Undervoltage Lockout ULS-8126R |SG1526J |—55°C to +125°C 


wide range of devices. 
* Full-Feature 


For the engineering bulletins of interest to. |’ Fully-Protected 
you, write to: Technical Literature Service, |° 40mA Output 
Sprague Electric Company, 491 Marshall St, |° Feed-Forward Control 
North Adams, Mass. 01247. « Remote ON/OFF Switching 
¢ External Sync. 


¢ Double-Pulse Protection 


ULN-8160A | NE5560N 
0°C to + 70°C 
ULN-8160R | NE5560F 21466 


ULS-8160R | SE5S60F | —55°C to + 125°C 





For further information, write or call Bill 
Maxwell or Roger Mailloux, Semiconductor 
Division, Sprague Electric Company, 115 
Northeast Cutoff. Worcester, Mass. 01606, |* Low-Cost 


Tel. 617/853-5000. * Basic-Control —<—S 
° 40mA Output Say ULN-8161M|NE5561N} O°Cto+70°C | 27466.1 


For the name of your nearest Sprague |, internal Reference 
Semiconductor Distributor, write or call re Pack 
Sprague Products Company Division, North Miniature Package 
Adams, Mass. 01247. Tel. 413/664-4481. *Sprague suffix ‘A’ or ‘M’ indicates a plastic DIP; suffix 'R’ indicates a glass/ceramic hermetic DIP. 


4SS-1154R3 


FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE: 


ALABAMA, Sprague Electric Co., 205/883-0520; Electronic Marketing Associates, 205/837-7363 e ARIZONA, Sprague Electric Co., 602/831-6762; 602/244-0154 e 
CALIFORNIA, Sprague Electric Co., 213/649-2600; 714/549-9913; R. David Miner Inc., 714/267-3900; W. J. Purdy Co., 415/347-7701 e COLORADO, W. J. Purdy Co., 
303/777-1411 e CONNECTICUT, Sprague Electric Co., 203/261-2551 e DIST. OF COLUMBIA, Sprague Electric Co. (Govt. sales only), 202/337-7820 ¢ FLORIDA, Sprague 
Electric Co.. 305/831-3636; 305/979-1440 e GEORGIA, Electronic Marketing Associates, 404/448-1215 e ILLINOIS, Sprague Electric Co. , 312/296-6620; 312/635-4020 e 
INDIANA, Sprague Electric Co., 317/253-4247 e MARYLAND, Sprague Electric Co., 301/792-4890; 301/953-1717 e MASSACHUSETTS, Sprague 
Electric Co., 617/875-3200; 413/664-4411: Ray Perron & Co., Inc., 617/969-8100 e MICHIGAN, Sprague Electric Co., 517/787-3934; Mareco, Inc., 517/263-1333 ¢ 
MINNESOTA, HMR. Inc., 612/831-7400 e MISSOURI, EPI Inc. 314/821-4090 e NEW HAMPSHIRE, Ray Perron & Co., Inc. , 603/742-2321 eNEW JERSEY, Sprague Electric 
Co., 609/795-2299: 201/696-8200: Trinkle Sales Inc., 609/795-4200 ¢ NEW MEXICO, W. J. Purdy Co., 505/266-7959 e NEW YORK, Sprague Electric Co. , 516/234-8700; 
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It took a com- 
puter company 
_ with nearly 20 
years of systems 
experience to start 
-arevolution in 
micro software. 
And Digital has 
done just that with 
the MicroPower/ 
: Pascal software tool kit. 

Faster real-time application development 

All programming and debugging with Micro- 
Power/Pascal is done in one hi 
level language. Working with i 
Pascal and not assembly lan- 
guage, your development time 
can be drastically reduced— 
up to a revolutionary 70%. For 
example, you can write I/O —— 
routines and device drivers in 
Pascal. And our Pascal symbolic 
debugger allows faster, easier debugging of appli- 
cations. You can deal with highly sophisticated 
applications because debugging occurs on the 
target hardware. 


Compiled code smaller than Intel and 
Motorola Pascal 

Because MicroPower/Pascal has a true optimiz- 
ing compiler, programs are strikingly efficient. 
Benchmark studies show that MicroPower/Pascal 
consistently produces programs that are 30% to 
60% the size of the competition. Plus you can use 
the ROMable modular executive to make 
the operating system itself highly efficient. You only 
use the parts of the operating system you need 
for your application. 





efficient run-time software: 
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e micro 
olution. 


TARGET 
SOFTWARE 


Modular operating system means highly 








Faster execution speed than Intel 
and Motorola 


The efficiency of MicroPower/Pascal 
on LSI-I1 microcomputers translates into very 
impressive performance, equal to or better than 
Motorola and Intel. (The benchmarks simulated 
application environments for Pascal programs 
running on LSI-11, Intel iSBC-86/12A and 
Motorola 68000 based microcomputers. For a 
copy of these results check the box in the coupon.) 


Full runtime support environment 

MicroPower/Pascal includes an extensive library 
of runtime routines (arithmetic functions, LSI-11 
device drivers, utilities, I/O routines 
and X.25 protocol networking support). 
This means more time to concentrate 
on writing application code, not run-time 
routines. 

And MicroPower/Pascal works with the 
entire family of Digital's microcomputers. 
From our microprocessor chips, to the Fal- 
con SBC, to the Winchester-based MICRO/PDP-11 
system. You'll never have to change operating sys- 
tems. No matter how your applications change. 

Ready to enlist? ‘To find out more information 
about MicroPower/Pascal and our all new TIMDS 
Microcomputer Development System, fill out the 
coupon and mail it today. 

Or call 800-225-9222 and ask for information 
package E-09. 

In MA, HI, AK 
and Canada, call 
(617) 568-5707. Or 
contact your Digital 
Authorized Indus- 
trial Distributor. 








All debugging is in real-time on target 
hardware. 
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And howto 
101n it. 








Send to: Digital Equipment Corporation, Technical Volume 
Group, HL02-1/E10, 77 Reed Road, Hudson, MA 01749. 


CL] Please tell me more about MicroPower/Pascal, and how 
I can join the revolution. 

L) Please send me “Make or Buy in Micros.” 

L) Please send me benchmark information on the perform- 
ance of Digital’s micros, 

L] Please have a Digital Sales Representative contact me. 


My application is 
Name 

Title 

Company 

Street 


City | State Zip 


Phone Code E-1-6-83/09 








--= a micro.--- 
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SPECIAL REPORT 


ROTARY 
WITCHES 


Maturity needn't be equivalent to stagnation. 
Although rotary switches have been around for years, 
the latest introductions have a new look. 





Tom Ormond, Senior Editor 


Discrete rotary switches might be a mature technology, but 
they still provide the best way of controlling multicircuit 
functions. And although mature, they’ve adapted to changing 
design needs: In addition to the familiar bulky open-frame 
designs, a new generation of rotary switches, developed in 
response to the wP’s needs, has appeared. These new units are 
much smaller but sacrifice nothing in performance or control 
capability: Single- or double-deck switches in packages 
measuring less than 1 in. in diameter can replace older 
2-in.-diameter units with as many as 12 decks. 

In addition to reduced size, the newest rotary switches 
provide simpler design and construction. As a result, they’re 
more compatible with automated manufacturing techniques and 
therefore less labor intensive than their predecessors. Many 
come in enclosed or sealed versions that can mount on pc 
boards and be wave-soldered along with other components, 
thereby eliminating costly hand-soldering operations. 
Furthermore, coded-output rotaries are now available for use 
in logic-level applications, where they convert decimal inputs 
into computer codes. 

The pP-fostered surge in rotary-switch product 
introductions has also created some less obvious changes in the 
rotary-switch field. Logic-level switching, for example, has 
altered contact-resistance requirements. P-compatible 
switches need only detect logic-level changes; the logic 
circuitry can distinguish between ONE and ZERO so long as it 
ean sense the difference between an open circuit and a closed 
one. Therefore, a switch’s closed contact resistance need no 
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Despite extensive listings, 
rotaries are still custom devices 
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Big performance in a small package is a prime feature of Series 910 
and 912 switches from Centralab. Measuring less than 0.5 in. in 
diameter, they offer 10-position capacity, switch 500 mA, spec a 
10,000-cycle life and come in sealed or unsealed versions. 


longer be in the milliohm range—a feature that adds 
new options to the list of potential contact materials. 
Specifically, logic-level switches in noncritical applica- 
tions can use conductive bonded-polymer contacts. This 
reduction in the need for precious-metal contacts and 
contact platings results in less expensive switches. 

Circuit miniaturization has also served to reduce 
voltage and current switching-level requirements, 
increasing the need for switches capable of handling 
dry-circuit conditions (extremely low voltages and 
currents). 


Still a custom business 


The newer rotary switches are therefore designed to 
satisfy an entirely different range of applications than 
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For use in set-and-forget military applications, Minelco’s miniature 
rotary switches accommodate pc-board (SW32) and panel (SW37) 
mounting. Both feature a choice of shorting or nonshorting contact 
styles that have gold plating to accommodate dry-circuit switching. 


Stringent military requirements are no problem for AMP’s Series 
3510 switches. Designed for applications in advanced flight-deck 
navigational systems, the dual- and triple-shafted units employ 
palladium-silver contacts to ensure their 30,000-cycle lifetime. 


Measuring only 0.3 in. in diameter, Grayhill’s Series 75 rotary 
switches (left) spec 10-position capacity and handle dry-circuit 
applications. 


their predecessors. But one factor remains constant: 
Rotary-switch specification still isn’t easy. 

Indeed, it really isn’t possible to obtain an off-the- 
shelf rotary switch. Although companies such as 
Centralab and Grayhill offer a significantly large listing 
of catalog items, such catalog listings typically only 
define a family of switches—aunits with essentially the 
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same basic dimensions and make/break current ratings. 
And a family of multideck rotaries can have more than 
40,000 possible combinations when you consider all 
variables: external features (shaft/panel seal, type of 
termination and MIL qualification, for example), angle 
of throw, number of decks, poles per deck and shorting 
or nonshorting contacts, to name afew. _ 

This diversity can lead to trouble: Unless you know 
how to combine variables to obtain the functions and 
performance you need, you can easily wind up with a 
spec that calls for a switch with higher performance 
than necessary. The switch could even be entirely 
wrong for your application. 

For example, it’s important not to abuse safety 


Designing low cost into rotary switches 


factors. If your application needs a switch with a 
10,000-cycle lifetime, you might specify a lifetime 10 to 
30% greater as a safety margin, but you shouldn’t ask 
for 25,000 cycles as a performance cushion. The reason? 
Silver-plated brass contacts are sufficient for a 10,000- 
cycle lifetime, but a 25,000-cycle switch requires 
silver-overlay contacts costing five times as much. 
Similarly, specifying a 2A switch for a 100-mA circuit 
won't provide the necessary reliability tolerance. In- 
stead, it alters contact force and other requirements to 
the point where the indicated switch could cost several 
times more than the unit you really need. Worst of all, 
the 2A switch might not even work at the lower current 
level: Its contact material might not be appropriate for 





At Wescon/82, Grayhill Inc intro- 
duced the Series 55 and 56 rotary 
switches—low-cost versions of its 
10-yr-old military-quality Series 
50 and 51 units. The figure illus- 
trates some of the designed-to- 
cost innovations in this family that 
allow it to remain competitive with 
new designs. 

Grayhill designers first replaced 
the 50/51 Series’s brass screw- 
machined housing with a zinc 
die-cast housing that requires no 
secondary manufacturing opera- 


1-PIECE ZINC 
DIE-CAST SHAFT 
AND STOP ARM 


i / 


( . GROOVE FOR 
ae Pecan we O-RING SEAL 


SHAFT | ( 
RETAINING 
RING 


PLASTIC HOUSING 
FOR SPRING 

AND BALL 

AND CONTACTS 


tions. The die casting includes 
molded-in holes for both the fixed 
and adjustable stop pins and pro- 
visions for mounting shaft or panel 
seals. The raceway for the oppos- 
ing spring-and-ball detent system, 
previously part of the plastic piece 
that included the switch terminals, 
is also molded into the housing— 
providing a decided manufactur- 
ing cost advantage. 

The more expensive 50/51 
switches employ an assembly that 
includes the stop arm, stainless- 





SWITCH BASE 

HAS FIXED 
TERMINALS 
AND COMMONS 
MOLDED IN 


steel shaft and molded-on detent 
rotor. The zinc die-cast 1-piece 
shaft and stop-arm design in the 
55/56 units provides additional 
savings by reducing parts count 
and eliminating some assembly 
time. The rotor detent is molded 
as a separate piece; the newer 
design eliminates the need to feed 
the shaft and stop-arm assembly 
into the mold at the press and thus 
saves labor costs. 

The low-cost design retains a 
spring-loaded contact that con- 
nects the switch common and the 
selected position terminals. But it 
eliminates some individual parts 
that were required in the more 
expensive 50/51 rotaries. In addi- 
tion, the switch base that holds the 
terminals and common rings is 
simpler to manufacture and easier 
to clean. The plastic material's 
thermal properties prevent move- 
ment of the terminals when they 
are subjected to heat from wave 
or manual soldering. 
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The cost savings provided by 
these changes are reflected in the 
units’ final prices: Standard-grade 
1-pole 50/51 Series devices with 
two through 10 positions, 36° 
throw angle and nonshorting con- 
tacts cost $9.50, whereas identi- 
cal 55/56 units run $7.50. 


SPRING-LOADED 
ROTATING 
CONTACTS 
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Avoid overspec’ing safety factors; 
you could invite erratic performance 


handling milliamp currents. The bottom line: You are 
not designing-in a safety factor when you invite erratic 
switch operation. 


Take a close look at spec sheets 

Your chances of properly specifying rotary switches 
increase significantly when you understand the units’ 
spec sheets. Manufacturers list specific make/break 
currents for a source of voltage and load type, along 
with lifetimes (expressed in operating cycles) to meet 
various failure criteria. And some manufacturers 
simplify this data presentation through a graph that 
displays make/break current versus lifetime; this 
approach gives you a quick indication of whether 
make/break currents meet your life requirements. 

The important thing to remember about catalog or 
data sheets, though, is that their headlines basically 
provide first-sort information—an indication of current 
rating and switch size. You must then take the time to 
read the small print and determine whether a unit can 
indeed meet the specifics of your application. Variables 
to consider include the switch’s contact style, whether 
it has enough poles and positions for your needs, 
whether its lifetime specs are adequate and whether its 
contact material suits your application. 

In most cases, you'll have minimal problems because 
most rotaries are conservatively rated. However, some 
designers have chosen the wrong switch because they 
were influenced solely by size considerations or because 
the current rating seemed correct for the application. 

Don’t assume that potential problems are restricted 
to higher switching levels, either. The newest minia- 





Direct logic-level interfacing is simplified with these encodea- 
output rotary switches from Oak Switch (a) and Standard Grigsby (b). 
Both measure less than 17 in. square and come with BCD, 
hexadecimal and Gray output codes. 


REPRESENTATIVE MINIATURE ROTARY SWITCHES 


COMPANY‘ MODEL/SERIES | DIAMETER (IN.) | POLES | POSITIONS | STOPS'| CONTACT STYLE?} CONTACT RATINGS | LIFETIME 
err ree ~__| (CYCLES) 
ALCO ee 1, 412,34 3,41 12,6,4, F126, 4.3 | | 0.4 VAI20VDC DC 10,000 
C&K 1234| 126,43 eee Oe DC! 15,000 
150 mA/250V AC OR DC 
CENTRALAB 910, 912 0.475 3, 4, 5, 6, 8, 10 0.5A/12V DC 10,000 
0.3A/24V DC 
DIGITRAN 56000 0.6875 OE ea 125 mA/28V DC 25,000 
NKK 0. ee oes a 250 mA/125V  250mA25V AC 10,000 
OAK oe 1,2 4, 6, 8, 10, 12 2A/28V DC 25,000 
~4A/110V AC 
STACKPOLE SEETEXT 11.23.41 126,43 500 mA/28V DC 
400 mA/110V AC 
NOTES 


1. STOPS—F DENOTES FIXED, A DENOTES ADJUSTABLE 
2. STYLES—N DENOTES NONSHORTING, S DENOTES SHORTING 


3. TERMINATION—PC DENOTES PRINTED CIRCUIT, SL DENOTES SOLDER LUG 
4. SEE MANUFACTURERS LIST FOR COMPLETE COMPANY NAMES AND ADDRESSES 
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Small but rugged, Cole /nstruments’s Series 1150 rotaries achieve 
10-position capacity in a 0.32-in.-diameter package and meet 
applicable requirements of MIL-S-3786. 





A coded rotary switch with panel seal, Digitran’s Series 55000 unit 
comes with as many as six decks and 12 dial positions. Designed to 
accommodate severe environmental conditions, it operates over —55 
to +105°C and specs 100g min shock resistance. 


















TERMINATION’| REPRESENTATIVE PRICE 


4 


$4.80 (100) FOR 1-POLE, 12-POSITION ADJUSTABLE 


PC, SL $1.86 (100) 


Uv 


$5.69 (100) FOR 1-POLE, 10 POSITION SERIES 912 


rel 


Uv 


$28.10 (100) 

$13.19 (100) FOR 1-POLE, 10-POSITION 

$7.98 (1000) FOR 1-POLE, 10-POSITION 
$13.00 (1000) FOR 1-POLE, 6-POSITION SW32 
$5.12 (1000) FOR 1-POLE, 12-POSITION 

$4.50 (1000) FOR 1-POLE, 10-POSITION 


si pai © 
QO 


PC, SL 


vU 


PC, SL 


0 
?) 


$2.50 (100) FOR 1-POLE, 12-POSITION 
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ture rotary switches are designed primarily for low- 
level switching: They handle currents of 1A or less. But 
for dry-circuit currents (typically in the low-milliamp 
range), gold contacts are almost mandatory for reliable 
switching. And many manufacturers of miniature 
rotaries don’t provide this feature; Alco, Cole, Grayhill 
and Minelco are among those that do. True, any rotary 
switch’s wiping action helps in dry-circuit applications 
—even if the unit is not a gold-contact device. But it’s 
best to choose a switch whose contact material is 
optimum for dry-circuit switching. 

The best way to avoid problems, of course, is to use 
the switch manufacturer’s expertise. With a knowledge 
of your load requirement and switch functions, the 
manufacturer can provide all necessary assistance in 
the selection process. 

As the data in the table illustrates, today’s miniature 
rotary switches certainly don’t lack in performance. 
Electrical-load ratings are somewhat limited but are 
more than adequate for the low-level switching applica- 
tions the units are designed to serve. With the 
exception of Stackpole’s switches, which are 1%16x6- 
in. rectangular designs with pc pins spaced on 0.1-in. 
centers extending from the rear, all the units look 
similar on the outside. On the inside, however, you'll 
find quite a bit of variation. 

For example, some switches are single-pole units, 
while others have as many as four poles. You'll find a 2:1 
variation in maximum switch positions for single-pole 
units, an 80:1 span in load-current ratings and a 3:1 
range in lifetime specs. 

Some mechanical differences are also evident. For 





To accommodate wave-soldering and board-cleaning operations, 
C&K Components employs modular construction in its Series A 
switches. A disposable cap protects the contacts during soldering 
and cleaning; at final assembly, you remove the cap and snap the 
shaft/housing assembly into place. 
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Choose the contact material 
that’s best for the application 


example, some switches come with fixed stops; others 
have adjustable stops—a feature that increases flexibil- 
ity and can help reduce inventory costs. With it, you 
ean stock one basic switch type for use in similar 
applications and then customize it (by changing stop 
pins or washers) to meet specific needs as they arise. 

There’s also a difference in contact styles: You can 
obtain nonshorting and shorting units. With non- 
shorting contacts, the first connection breaks before 
the second connection makes; with shorting contacts, 
the second connection makes before the first connection 
breaks. Shorting-type contacts minimize arcing prob- 
lems, and they also eliminate the discontinuities 
evident with nonshorting units as you switch rotary 
positions. 

The miniature rotaries are all designed for pe-board 
mounting. Therefore, they come in enclosed packages 
that are compatible with wave-soldering techniques. 
With regard to board cleaning, however, there’s more 


Manufacturers of rotary switches 





Maximum function control in a minimum amount of space is a 
feature of Alco Electronic Products’s MRJB switches. They furnish 1-, 
2-, 3- and 4-pole switching with 12-, 6-, 4- and 3-position capacities, 
respectively. 


For more information on rotary switches, contact the following manufacturers directly or circle the appropriate numbers 
on the Information Retrieval Service card. 


Airflyte Electronics Co 
Box 231 

Bayonne, NJ 07002 
(201) 436-2230 

Circle No 665 


Alco Electronic Products Inc 


1551 Osgood St 

North Andover, MA 01845 
(617) 685-4371 

Circle No 666 


Alps Electric USA 

100 N Centre Ave 
Rockville Center, NY 11570 
(516) 766-3636 

Circle No 667 


AMP Inc 

Eisenhower Blvd 
Harrisburg, PA 17105 
(717) 564-0100 
Circle No 668 


Ark-Les Corp 

51 Water St 
Watertown, MA 02172 
(617) 924-2330 

Circle No 669 


ASM 

525 Truck Lane 
Smithfield, NC 27577 
(919) 934-3104 
Circle No 670 


Astrosystems Inc 

6 Nevada Dr 

Lake Success, NY 11042 
(516) 328-1600 

Circle No 671 


Baytron 

344 Salem St 
Medford, MA 02155 
(617) 391-1550 
Circle No 672 


Bowmar/TIC Inc 

850 Lawrence Dr 
Newbury Park, CA 91320 
(805) 498-2161 

Circle No 673 


C&K Components Inc 
15 Riverside Ave 
Newton, MA 02158 
(617) 964-6400 

Circle No 674 


Calvert Electronics Inc 

1 Branca Rd 

East Rutherford, NJ 07073 
(201) 460-8800 

Circle No 675 


Carlingswitch Inc 

505 New Park Ave 

West Hartford, CT 06110 
(203) 233-5551 

Circle No 676 


Carson Mfg Co 

5453 N Rural St 
Indianapolis, IN 46220 
(317) 257-3191 

Circle No 677 


Carter Mfg Corp 
237 Sugar Rd 
Bolton, MA 01740 
(617) 779-5501 
Circle No 678 





Centralab Inc 

Box 858 

Ft Dodge, IA 50501 
(515) 955-8534 
Circle No 679 


Cherry Electrical 
Products Corp 
3623 Sunset Ave 
Waukegan, IL 60085 
(312) 689-7000 
Circle No 680 


Clarostat Mfg 

1 Washington St 
Dover, NH 03820 
(603) 742-1120 
Circle No 681 


Cole Instruments Corp 
2650 S Croddy Way 
Santa Ana, CA 92704 
(714) 556-3100 

Circle No 682 


Cogenal Inc 

2 Ram Ridge Rd 

Spring Valley, NY 10977 
(914) 425-7460 

Circle No 683 


Crouse-Hinds Co 
103 Hawthorn St 
Hartford, CT 06101 
(203) 249-8471 
Circle No 684 


CTS Corp 

905 Northwest Bivd 
Elkhart, IN 46514 
(219) 293-7511 
Circle No 685 


C W Industries 

130 James Way 
Southampton, PA 18966 
(215) 355-7080 

Circle No 686 


Digitran Co 

855 S Arroyo Parkway 
Pasadena, CA 91105 
(213) 449-3110 

Circle No 687 


Duncan Electronics Inc 
2865 Fairview Rd 

Costa Mesa, CA 92626 
(714) 545-8261 

Circle No 688 


EAO Switch Corp 
255 Cherry St 
Milford, CT 06460 
(203) 877-4577 
Circle No 689 


Eaton Corp/Cutler 
Hammer Products 
4201 N 27th St 
Milwaukee, WI 53216 
(414) 449-6000 
Circle No 690 


Edison Electronics Div 
Armtec Industries 


Manchester Municipal Airport 


Manchester, NH 03103 
(603) 669-0940 
Circle No 691 


EECO Inc 

1601 E Chestnut Ave 
Santa Ana, CA 92701 
(714) 835-6000 
Circle No 692 


Electro Switch Corp 
180 King Ave 
Weymouth, MA 02188 
(617) 335-5200 
Circle No 693 


Essex Controls 
1601 Wall St 

Ft Wayne, IN 46804 
(219) 753-7521 
Circle No 694 


G C Electronics 
400 S Wyman St 
Rockford, IL 61101 
(815) 968-9661 
Circle No 695 


Gordon Co 

5710 Kenosha St 
Richmond, IL 60071 
(815) 678-2211 
Circle No 696 


Grayhill Inc 

561 Hillgrove Ave 
LaGrange, IL 60525 
(312) 354-1040 
Circle No 697 


interswitch/ 

W J Purdy Co 

770 Airport Bivd 
Burlingame, CA 94010 
(415) 347-8217 

Circle No 698 
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variation: Not all devices withstand total-immersion 
cleaning. But units from Alco, Centralab, Cole, Digi- 
tran, Grayhill, Oak and NKK are fully sealed. 

C&K takes a different and noteworthy approach to 
board-cleaning compatibility: It provides its plastic A 
Series rotaries in modular form. The switch bases come 
with a disposable cap that protects the contacts during 
pe-board assembly; after wave soldering and cleaning, 
you remove the cap and snap the switch’s shaft/housing 
assembly into place. 

Finally, note that although the devices from Digitran 
and Stackpole do provide coded-output options, the 
miniature units described in the table are essentially 
1-of-n selector switches. Other recent product introduc- 
tions from Standard Grigsby, Edison, Oak, AMP, 
Grayhill, Digitran and Centralab, however, are de- 
signed primarily for direct logic-level interfacing. 

Using a printed-circuit logic disk programmable at 
the factory to any user-specified truth table, Standard 


ITT Schadow Matrix Systems 


NKK Switches of America Inc 


Grigsby’s MM P/Rel switches eliminate the cost and 
space requirements associated with A/D conversions in 
switching applications. Measuring just 0.865 in. square, 
they are available with an optional mechanism that 
allows you to adjust the number of stop positions down 
from the 28-position maximum capacity. Terminals are 
insert molded into the housing, so the units can be wave 
soldered. 

Hexadecimal, BCD and Gray codes are standard, but 
others are available on special order. Standard contacts 
are phosphor bronze with silver inlays at the interface 
with the program disk (gold inlays are also available). 
Optional gold plating is also available for the glass/ 
epoxy copper-clad program disks, which typically come 
with silver plating. Contacts come in shorting and 
nonshorting styles (to 16 positions). Load rating specs 
at 250 mA/28V de, and lifetime measures 50,000 cycles. 

True pc-board-compatible rotaries, Edison’s 12000 
Series switches come in 8- (12100), 14- (12200) and 


Ross Engineering Telonic/Berkeley 


8081 Wallace Rd 


Eden Prairie, MN 55344 


(612) 934-4400 
Circle No 699 


ITW Switches 


6615 W Irving Park Rd 


Chicago, IL 60634 
(312) 282-4040 
Circle No 700 


(Combines UID, Licon, 


Chicago Switch 
‘ and RCL operations) 


Janco Corp 

Box 3038 

Burbank, CA 91504 
(213) 846-1800 
Circle No 701 


Kel-Am Inc 

Box 313 

Eldon, MO 65026 
(314) 392-7174 
Circle No 702 


Lake Shore 
Electric Corp 

205 Willis St 
Bedford, OH 44146 
(216) 232-0200 
Circle No 703 


Lamb Industries Inc 
Box 25110 

Portland, OR 97225 
(503) 297-8878 
Circle No 704 


Ledex Inc 

Box 427 

Vandalia, OH 45377 
(513) 898-3621 
Circle No 705 


5177 N Douglass Fir Rd 
Calabasas, CA 91302 
(213) 992-6776 

Circle No 706 


Maurey Instruments 
4555 W 60th St 
Chicago, IL 60629 
(312) 581-4555 
Circle No 707 


Methode Electronics Inc 
7447 W Wilson Ave 
Chicago, IL 60656 

(312) 867-9600 

Circle No 708 


Microlab/FXR 

10 Microlab Rd 
Livingston, NJ 07039 
(201) 992-7700 
Circle No 709 


Minelco Div/Taliey 
industries 

135 S Main St 
Thomaston, CT 06787 
(203) 283-8261 

Circle No 710 


Mouser Electronics 
11433 Woodside Ave 
Lakeside, CA 92040 
(714) 449-2222 
Circle No 711 


Multi-Tech Industries 
Hwy 79 

Marlboro, NJ 07746 
(201) 431-0550 

Circle No 712 


Mura Corp 

177 Cantiague Rock Rd 
Westbury, NY 11590 
(516) 935-3640 

Circle No 713 
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14415 N Scottsdale Rd 
Scottsdale, AZ 85260 
(602) 991-0942 

Circle No 714 


New England Instruments 
14 Kendall Lane 

Natick, MA 01760 

(617) 875-9711 

Circle No 715 


Oak Switch Systems 
100 S Main St 

Crystal Lake, IL 60014 
(815) 459-5000 

Circle No 716 


Ohmite Mfg Co 
3601 W Howard St 
Skokie, IL 60076 
(312) 675-2600 
Circle No 717 


Omega Engineering 
Box 4047 

Stamford, CT 06907 
(202) 322-1666 
Circle No 718 


Otto Engineering 

2 E Main St 
Carpentersville, IL 60110 
(312) 428-7171 

Circle No 719 | 


Peerless Radio 

19 Wilbur St 
Lynbrook, NY 11563 
(516) 593-2121 
Circle No 720 


Poly Scientific 

1213 N Main St 
Blacksburg, VA 24060 
(703) 552-3014 
Circle No 721 


559 Westchester Dr 2825 Laguna Canyon Rd 
Campbell, CA 95008 Laguna Beach, CA 92652 
(408) 377-4621 (714) 494-9401 

Circle No 722 Circle No 730 

Shalico Inc Unimax Switch Corp 
Box 1089 Ives Rd 


Smithfield, NC 27577 
(919) 934-3135 
Circle No 723 


Spectrol Electronics 
17070 E Gale Ave 

City of Industry, CA 91749 
(213) 965-6565 

Circle No 724 


Stackpole Components 
Box M 

Farmville, VA 23901 
(804) 392-4111 

Circle No 725 


Standard Grigsby Inc 
920 Rathbone Ave 
Aurora, IL 60507 

(312) 844-4300 

Circle No 726 


Stanford Applied 
Engineering 

3520 De La Cruz Bivd 
Santa Clara, CA 95050 
(408) 988-0700 

Circle No 727 


Switchcraft Inc 
5555 N Elston Ave 
Chicago, IL 60630 
(312) 792-2700 
Circle No 728 


TEC Inc 

2727 N Fairview Ave 
Tucson, AZ 85705 
(602) 792-2230 
Circle No 729 


Wallingford, CT 06492 
(203) 269-8701 
Circle No 731 


Waldman Corp 

3 Eastman Rd 
Parsippany, NJ 07054 
(201) 887-8900 
Circle No 732 


Waldon Electronics 
4327 W 69th St 
Chicago, IL 60629 
(312) 585-1212 
Circle No 733 
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— Our $122 LPB 


looks and works 





like the other 








guys? $399 LPB’s. 







« interchangeable & 
colored lens caps with 
light dispersing diffuser. 


* Room for readable legend. 2 


« Neon lamp included. 

* SPST up to 10 Amps 
(DPST also available) 

* UL and CSA rated. 

* Only 1 behind panel depth. 

Five different double break 
circuits available. 

* Momentary or maintained 
action. 


*OEM 10K piece price 


Circle Reader Service number 
below for catalog and prices. 


_ FREE ENGINEERING 
SAMPLE ON REQUEST 


OSLO CONTROLS 


328 Industrial Avenue, Cheshire, Connecticut 06410 
Tel: (203) 272-2794 TWX 710 455 3774 


CIRCLE NO 60 


NEW! 


mini/sealed 
P7 


sealed 


‘»6 subminiature 
Snap-Action Pushbuttons 


Dust and moisture are 
sealed out via an inter- 
nal silicon rubber rolling 
sleave. There is posi- 
tive tactile feed-back 
upon actuation. Elec- 
trically, high contact 
pressure and unique 
design provides 


low (.025 ohms 
max.) contact : 


CONTROLS 


resistance for 





dry circuit. However, 
the P7 seriesisrateda 
big 5 amps for 25,000 
cycles. Six circuit and 
four bezel variations 
are available in com- 
mercial and military 
versions. Catalog 101 
fully illustrates 

the P7. Write 
or call for 
samples. 


2 East Main Street, Carpentersville, Illinois 60110 


Phone: 312/428-7171 


Telex: 72-2426 
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Totally sealed rotary switches 
accommodate wave soldering 





To achieve maximum packing density, Edison houses its 12000 
Series rotaries in DIPs. The devices feature coded outputs and a 
10,000-cycle lifetime and handle 125-mA loads. 


16-pin (12300) DIPs. BCD, BCO (binary-coded octal) 
and complements are standard, but custom codes are 
available. Minimum lifetime specs at 10,000 cycles. 
Mounted height measures 0.232 in., and the contacts 
(beryllium copper or CA725 with plated or clad gold 
over nickel) spec a 125-mA/115V ac or dc load rating. 

Wave solderability, sealing against solvent/particu- 
late contamination and 50,000-cycle lifetime are some of 
the features offered by Oak’s Series 850 programmable 
rotary switches. Hexadecimal, BCD and Gray codes 
are standard, others optional. Measuring 0.85 in. 
Square, these switches come with as many as 28 
positions—four sections with seven outputs plus com- 
mon per section. 

You can mount the Oak switches parallel or perpen- 
dicular to a pe board. A single section measures only 0.4 
in. high, and each additional section adds only 0.2 in. to 
the switch’s total height (or depth). Contacts (gold or 
silver alloy on copper, as required by the application) 
have a resistive-load ambient-temperature rating of 250 
mA at 28V de max. 

Finally, AMP’s low-profile (0.22 in.) 6000 Series 
switches come in BCO, BCD and hexadecimal codings 
in packages measuring less than 1 in. in diameter. They 
feature a fully enclosed design that provides environ- 
mental protection. Available in screwdriver-, knob- and 
thumbwheel-actuation versions, the switches have 
gold-over-nickel-plated phosphor-bronze contacts. EDN 


Article Interest Quotient (Circle One) 
High 476 Medium 477 Low 478 
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Smart engineers have always known that 


simplicity 
quals 
reliability 





It is very apparent that the CTS 
rotary selector switch—with only 
19% as many separate parts as an 
ordinary switch—offers greater 
stability and precision switching 
even under punishing use or 
severe shock and vibration. Insert 
molding locks every CTS terminal 
in place for positive, precise 
switching—even after thousands 
of operations. 

Take another look at this pic- 
ture of reliable performance. 
Compare the many tiny, fragile 
pieces in an ordinary switch that 
can become mis-aligned and 
cause problems in the field. 


means Reliability 


Remember the simple, solid con- 
struction of a CTS rotary. You cant 
make a mistake when you specify 
the switch that's built to be most 
reliable. 

For a complete catalog of reli- 
able CTS rotary selector switches 
—both stock and custom, call your 
CTS sales engineer or write: CTS 
Corporation, 1142 W. Beardsley 
Ave., Elkhart, IN 46514. Phone: 
(219) 295-3575; West of Mis- - = 
sissippi River: CTS Corpora- *%, ° 
tion, 500 Linne Road, Paso ~ 
Robles, CA 93446. Phone: 
(805) 238-0350. 


CIRCLE NO. 226 








CTS CORPORATION @ ELKHART, INDIANA 





Series 004 Momentary 
contact switch panel. 
Phone: (219) 295-3575 
CIRCLE NO. 227 





Type 212-450 Rotary switch/ 
potentiometer combination. 
Phone: (219) 295-3575 
CIRCLE NO. 228 
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CIRCLE NO. 229 










Type 227 Rotary switch/ 
power switch combination. 
Phone: (219) 295-3575 














CTS offers thousands of PC __ 
board rotary switch variations— 
all with insert molded reliability 





Select from a wide variety of shorting, 
non-shorting or mixed circuitry—as well 
as a range of index assemblies and 
wafer constructions for either perpen- 
dicular or parallel PCB mounting. Also 
available with AC power switches and 
variable resistors. 





Series 230 20 to 40-position 
digital rotary switch. 

Phone: (219) 295-3575 
CIRCLE NO. 230 


GETTING THE FACTS 
ON PROGRAMMABLE 
MICROPOWEROPAMPS 


It was at an SIA dinner meeting that 
Sherlock Holmes encountered Billy 
Durham, local reporter for Electronics 
Gazette. Holmes sat in quiet bemuse- 
ment as the brash young man held 
court over a Marriott table of eight, 
not realizing that the attention being 
paid to him reflected less on his charm 
than on the power of his publication. 

“T’m into an investigative piece on 
micropower op amps,” Durham was 
saying. “One of my sources who de- 
signs portable instrumentation says the 
linear circuit houses have really over- 
looked it. Nothing out there works 
well at low power with the kind of gain 
you need for battery-powered instru- 
ments like handheld voltmeters and 
portable data acquisition systems.” 

Billy’s audience for the most part 
only feigned interest, having just sat 
down from a rigorous cocktail hour, 
but a few felt compelled to respond. 

“I guess the only answer is the 
LM4250C,” one said. “That’s cur- 
rently the industry standard. At least 
it’s cheap, fast, and has a program- 
mable supply current.” 

Suddenly Holmes could hold his 
silence no longer. “Ah, my friends, 
but what tradeoffs Billy’s source would 
oe have to make in performance, whether 
we he uses the LM4250, MC1776, or any 
of the others of that genre. They are all 
low in price, but they are also low in 
performance, particularly when it 
comes to gain, input offset voltage, 
CMRR and PSRR.”’ 

“Then what’s the answer, Mr. 
Holmes?”, the intrepid reporter 
queried. 


“T’m no expert, of course,” Holmes 
said, “but I’ve heard that PMI’s new 














Holmes walked into the news- 





paper office and lectured the OP-22 programmable micropower op 
startled awbitege be or his amp is the first to offer the perfor- 
SRST Er erane! ay Baices Oi mance specifications of precision op 
PMI's OP-22 programmable amps like the OP-07 or OP-12 for low- 
micropower op amp. 


frequency, high-gain applications. As 
an objective reporter, you should cer- 
tainly look at this PMI OP-22 data 
sheet.” 

As the detective handed it across 
the table, the house lights dimmed 
108 EDN JANUARY 6, 1983 








A contrite Billy Durham showed Holmes his “Like my report, Mr. Holmes?” Holmes’ office at 221B Bayshore. “I 


follow-up story on industry acceptance of the “Your facts are straight, Billy, but wanted you to be the first to see my fol- 
OP-22, highlighted by a Page 1 graph tracking —_your interpretation is wrong. Of low-up report on the OP-22,” he said, 
dc error vs. source resistance. course, the OP-22 is ideal for new de- proudly displaying the Gazette’s story 


signs. But its value isenhanced bythe — on the rapid industry acceptance of the 
fact that it is pin-compatible with the | OP-22’s versatility and precision per- 
4250. In fact, I would hazard a guess formance, highlighted by a graph 








that in any application where perfor- tracking total dc error vs. source 
fem mance is more important than price, resistance. 
~« \. there isn’t a 4250 socket around that “Well done,” Holmes said. “You’re 
couldn’t be upgraded and made more an honor to your profession, Billy.” 
robust with the OP-22. You owe it to “Thanks, Mr. Holmes. And I appre- 
your readers to tell them all the news ciate your help so much that you'll no- 
that’s fit to print, Billy.” tice this week I promoted you from 
It was a full two weeks later that a usually reliable source to highly reliable 
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contrite Pl Durhis m. dropped by 


eee ” 
ete 










and the SIA forecasters began. When 
Holmes looked again, the young 
reporter had vanished. 

A week later, Holmes sat reading 
Billy Durham’s by-lined report in Elec- 
tronics Gazette. 

“I don’t believe it, Watson,” he 
cried out. 


- ELECTRONICS: GAZETTE 
“How’s that, Holmes?” Watson said, 


looking up from the Rubik’s Cube™ _ PMI Score es Bigw with OP-22 Micr sapowies Op Amp | 


that had absorbed him for weeks. 8% 
“That reporter we met at the SIA 
dinner. He garbled the facts by suggest- 

ing that ‘a usually reliable industry 
source,’ meaning me, | assume, ‘said 
that to achieve precision performance 
in high-gain instrumentation operat- 
ing from battery or solar-cell power 
sources, designers will have to scrap 
existing designs built around the stan- 
dard LM4250 or comparable circuits in 
order to get the precision performance 
of PMI’s new OP-22.’ ” 

“Hmmm,” Watson muttered. “Isn’t 
that what you said?” 

“Absolutely not,” Holmes insisted. 
“The OP-22 is fully pin-compatible 
with the 4250, even though it offers an 
order of magnitude improvement in 
performance. At least he appears to : 
have the specs right: Programmable | OT TT SOK aOLE, SORE. BOK) 100k 
supply current, lwAto400pA; single =| SOURCE RESISTANCE ad 
or dual supply operation; input offset | 


voltage, 100 pV, with drift specified at 
0.75.V/°C; high CMRR and PSRR of (TO SEE ALL THE EVIDENCE SHERLOCK HOLMES HAS GATHERED ON 


115dB. And, of great significance— PMI’S NEW OP-22 PROGRAMMABLE MICROPOWER OP AMP, JUST 
high open-loop gain of 1.8 million.” CIRCLE THE READER SERVICE NUMBER OR CALL 
“Smashing,” said Watson. YOUR PMI REPRESENTATIVE.) 


“Smashing indeed,” Holmes re- 
plied. “In fact, those are the specs of 


Shy 





Vo = 100Vin 
Isy = 12uA 
—10V <Vo9 <+10V 


TOTAL DC ERROR (MAX)*: 


* Total DC error as function of Aoy, 
CMRR, Ig, los, and Vos with 
output swing of +10V. 
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; Precision Monolithics, In Europe contact: In Japan contact: 
pi sn a a Pen 3 PMI Incorporated Precision Monolithics, Nippon PMI 
fraid.” " 1500 Space Park Drive —_ Incorporated Haratetsu Building 

psi | . Mi: Santa Clara, CA 95050 % BOURNS AG 4-1-11, Kudan Kita 

An hour later, Holmes walked into (408) 727-9222 ZUGERSTRASSE 74 Chiyoda-ku, Tokyo 
the editorial offices of the Gazette and TWX: 910-338-0528 6340 Baar, Switzerland Japan 
threw the paper on the desk of a very Telex: 172-070 Phone: 042/33 3333. Phone: 03/234/1411 
startled Billy Durham, who asked, Telex: 868 722 Telex: 781 J27632 
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TO-220 





VNTOO8A 
600-650 * 6A, 1.52, 650V 


IRF450 

13A, 0.42, 500V 
IRF440 

BA, 0.852, 500V 
VNPOO2A* 

6.5A, 1.52, 500V 
VN5001A/IRF430 
4.5A, 1.52, 500V 


IRF350 

15A, 0.32, 400V 
IRF340 

10A, 0.552, 400V 





VNT008D 
6A, 1.52, 650V 


IRF840 
8A, 0.8522, 500V 


VN5001D/IRF830 
4.5A, 1.52, 500V 


IRF820 
2.5A, 32, 500V 


IRF740 
10A, 0.552, 400V 


VN4000D/IRF730 
5.5A, 1.02, 400V 


VNMO001A* IRF720 
BA, 1.02, 400V 3A, 1,82, 400V 


VN4000A/IRF330 
5.5A, 1.02, 400V 


IRF250 
30A, 0.0852, 200V 
120-240 


VN2406B 
0.8A, 62, 240V 


IRF640 
18A, 0.182, 200V 


IRF630 
9A, 0.42, 200V 


IRF620 
5A, 0.82, 200V 


VN2406D 
1.4A, 62, 240V 


IRF240 

18A, 0.182, 200V 
IRF230 
9A, 0.42, 200V 


IRF220 
5A, 0.82, 200V 


IRF150 
40A, 0.0552, 100V 


IRF140 
27A, 0.0852, 100V 


VN1000A/IRF130 
12A, 0.182, 100V 


IRF120 
8A, 0.32, 100V 


2N6658 
1.9A, 42, 90V 


VNO600A 
16A, 0.122, 60V 


VNO400A 
16A, 0.122, 40V 


2N6656 
2A, 1.82, 35V 














IRFF120 
6A, 0.302, 100V 


2N6661 
0.9A, 42, 90V 


N6660 
1.1A, 32, 60V 


VN67AB 
1A, 3.52, 60V 


IRF54 
27A, 0.0852, 100V 


VN1000D/IRF530 
12A, 0.182, 100V 


IRF520 
8A, 0.302, 100V 


VN88AD 
1.7A, 42, 80V 


VNO600D 
16A, 0.122, 60V 


VN66AD 
1.9A, 32, 60V 


VNO400D 
16A, 0.122, 40V 


VNO300D 
2.5A, 1.52, 30V 


60-100 
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2N6659 
1.4A, 1.82, 35V 





Specialty Products 
(N- and P-Channel 
Quad Arrays) 









Banish design drudgery forever! With Siliconix 
MOSPOWER. Check the chart above for more packages 
and more ratings than you'll find from any other 
MOSPOWER supplier. Then send for full details on how 
to clean up your next power system design. Be sure to 
ask for our new MOSPOWER Design Catalog. 


Corporate Headquarters, 2201 Laurelwood Road, M/S 5, 
Santa Clara, CA 95054, (408) 988-8000 Ext. 2066; European 
Headquarters, Morriston SWANSEA, SA6 6NE, United 
Kingdom; Far East Headquarters, Hong Kong; Nippon- 


Siliconix, Tokyo, 
ae aS 
Siliconix 


Japan. 





The Discovery Company 


‘ 


VN2406M 
0.3A, 62, 240V 


VN2410M 
0.25A, 102, 240V 


VNO808M 
0.35A, 42, 80V 


VNO606M 
0.4A, 32, 60V 


VN10KM 
0.3A, 52, 60V 


VN2222KM 
0.25A, 7.52, 60V 


VNO300M 
0.7A, 1.22, 30V 


incorporated 








a 
— 
om 
— 
——— 
—— 


S| en! 


Quad 
Side Braze 


\ 


\ 


4 
— 
a 





Quad 


TO-202 Plastic 






VN2406L 
0.21A, 62, 240V 


VN2410L 
0.16A, 102, 240V 







VQ1006J 
0.40A, 4.52, 90V 


VN88AF VQ1006P 


1.5A, 42, 80V 


0.40A, 4.52, 90V 
VNB80AF 
1.3A, 52, 80V 
VN66AF VQ1004P VQ1004J 
1.7A, 32, 60V 0.46A, 3.52, 60V 0.46A, 3.52, 60V 
VN67AF VQ1000P VQ10005 
1.6A, 3.52, 60V 0.295A, 5.52, 60V} 0.225A, 5.52, 60V 
VN46AF VQ1001P 
1.6A, 32, 40V 0.85A, 1.02, 30V 


VN40AF | 


1.3A, 52, 40V 
VQ3001P 
+30V, 3Q Total 


VQ7254P 
+20V, 3Q Total 





VNO610L 
0.2A, 52, 60V 


VNQ229L 
0.15A, 7.52, 60V 

















VQ1001J 
0.85A, 1.02, 30V 











+30V, 32 Total 


VQ7254J 


+20V, 32 Total 


900°C RATING * 
AVAILABLE FIRST QUARTER 1983 *& 





P-CHANNEL 


Siliconix incorporated, P.O. Box 4777, Santa Clara, CA 95054 

| am interested in how your exciting MOSPOWER FETs can pop 

new life into my upcoming system designs. 

Please: 

LJ] Send me your new ‘““MOSPOWER FET Design Catalog’? which 
offers energy, space and cost saving system solutions. 


L_] Have an applications engineer call on me. 


_] Send me information on your reliable and cost-efficient 
“Plus-40”” enhanced analog switch IC line. 








Name 

Position 

Company Phone( ) 
Address 

City State Zip 


Expiration date 7-31-83 
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HARRIS PRECISION DACs: 
HIGH-SPEED/ACCURACY 


. A full spectrum of high-flying digital-to-analog converters 










zoom in on a wide range of applications. 


Precision performers. 


Harris soars above the competition with indus- 
try’s most comprehensive line of monolithic 
DACs — including a variety of proprietary pro- 
ducts and superior alternate sources to get the 
most out of your circuit design and budget. 


All are designed for minimum glitches, offer low 
gain drift and provide excellent linearity over 
temperature. 


Take your pick: the HI-DAC16 offers unparal- 
leled linearity and stability in monolithic form. 
The industry’s first low-cost, monolithic DAC 
80/85/87 family is yours with Harris’ HI-5680 
Blue Ribbon Series — half the power, faster set- 
tling, current and voltage output devices. 


Further enhancing its position in 12-bit, bi- 
polar DACs, Harris offers the HI-565A and 
HI-5660A (with and without on-board refer- 
ence) as superior alternate sources to the 
AD565A and AD566A. The HI-7541 repre- 
sents a new industry standard in CMOS 
multiplying DACs. 

And the list goes on. Check the chart below for 


basic operating parameters for this state-of-the- 
art portfolio. 


For full details, write: Harris Semiconductor 
Analog Products Division, P.O. Box 883, 
Melbourne, Florida 32901. 


Watch for the Harris HI-574A 12-bit ADC with 
uP interfacing coming soon. 


HARRIS PRECISION MONOLITHIC DACs PRODUCT SUMMARY 








Differential 


HI-5680V 
H1I-5680! 









HI-5660A 
H1-5660 


HI-565A 













HI-DAC80I 12 


HI-7541 


H1I-5618A 8 + 1% 
8 + 2% 





Harris Technology 
... Your Competitive Edge 


CIRCLE NO 62 


Settling 
Harris Resolution | Nonlinearity Time Product 
Part Number (Bits) (Typ. 25°C) (Typ.) | Configuration Highlights 
HI-DAC16B 16 + .0015% 1.0 us IDAC Monolithic. New 
HI-DAC16C 16 + .003% 1.0 ws IDAC industry standard. For 
2 linearity/speed. 

12 . 
12 


1.5 us VDAC 
300 ns IDAC 
300 ns IDAC 
300 ns IDAC 


W/Ref. replacement. 
Industry standard. 
effective, DAC 80- 
type die. 
oe ee 
\ for AD7541. 
S| BAS [ESS 
IDAC Excellent linearity. 










Monolithic. Higher 
speed, lower power. 
Superior replacements 
for full DAC 80/85/87 
family. 
Excellent linearity, 
cost-effective 
replacement for 
AD566A 





























IDAC Faster settling. 
Excellent linearity. 
















The assignment: Supply modular, readily customized 
switches in each of five major product categories. 


ee rere rene —— 


The result: ITT Schadow’s extensive line of 


At ITT Schadow, we spec- 
ialize in taking basic switch 
designs and adapting 
them to fit your specific 
applications. 

These modular designs 
include pushbutton 
switches in a variety of 
sizes. Keyswitches. Key- 
board switches. Rotary 
switches. And slide 
switches. All are offered as 
proven modular compo- 


Circle No. 214 For Catalog 


nents that can easily be 
combined and/or adapted 
to meet specific electrical, 
mechanical and physical 
requirements on short no- 
tice and at a reasonable 
cost. 

ITT Schadow switches 
are used in products across 
the consumer and indus- 
trial OEM spectrum, rang- 
ing from test instruments to 
television sets. For more in- 


formation on our products 
as they relate to you, con- 
tact your ITT Schadow 
manufacturer's representa- 
tive or distributor. Or, if 
you're interested in a’par- 
ticular type of switch, write 
us directly on your com-. 
pany letterhead and we'll 
send you a free sample. 
ITT Schadow Inc., a 
subsidiary of International 
Telephone and Telegraph 


pushbutton, rotary, slide, keyboard and key switches. 


Corporation, 8081 Wallace 
Road, Eden Prairie, MN 
55344. Phone (612) 934- 
4400 

TWX: 901-576-2469 

Telex: 29-0556 


Schadow TTT 


Circle No. 215 For Sales Representative to Call 





Use comparator ICs 
in new and useful ways 


You can use the unique differential-input/digital-output 
characteristics of comparators to implement 
a wide range of circuit functions. 


Jim Williams, National Semiconductor Corp able cost and low component count compared with other 
approaches. Examples ranging from a shaft-angle 

Perhaps the most underrated and underutilized of encoder to a V/F converter show how you can exploit 

monolithic ICs, comparators are among the most comparators’ unique abilities. 

flexible and universally applicable components in your 

design arsenal. With their differential linear inputs and Variable capacitor makes shaft-angle encoder 

very-fast-switching digital outputs, these devices can If, for example, you need to convert a shaft angle to a 

help you implement unusual circuit functions at favor- digital bit stream, you can employ Fig 1’s comparator- 


1N4148 


90 kHz OUT VERTICAL | HORIZONTAL 


NOTES: | Processor 5V/DIV 200 »SEC/DIV 
Q, =2N4250 PROCESSOR 10VIDIV 200 »SECIDIV 
Qs, Q, = 2N2222A 

C2 SECTIONS 365 pF VARIABLE SV/DIV 200 pSEC/DIV 


* = STABLE FILM TYPE 5V/DIV 200 n»SEC/DIV 


Fig 1—Employing a variable capacitor and a comparator, 

a single-supply circuit yields a pulse burst—triggered by a Fig 2—When the linear charging ramp (trace B) of Fig 1’s 
Convert-line HIGH-to-LOW transition—whose duration is a variable capacitor reaches 10V, it signals a comparator to 
+0.1% linear function of the capacitor’s shaft angle. shut off the trace D output pulse burst. 
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Obtain shaft-angle readings 
with a comparator-based circuit 


based circuit. It uses a standard AM-radio dual 365-pF 
variable air capacitor to generate a controlling- 
processor-triggered constant-frequency pulse burst. 
The burst’s duration—or the number of pulses it 
contains—indicates shaft position to within a +0.1% 
typ accuracy. Moreover, the capacitor has essentially 
infinite life—unlike potentiometers, which can wear 
quickly and require frequent replacement in high-usage 
applications such as video arcade games. 

In operation, transistor Q, and associated compo- 
nents form a gyround-referred current source that 
linearly charges the variable capacitor. When the 
controlling processor needs a shaft-angle conversion, it 
drives the Convert line HIGH (Fig 2, trace A), turning 
Q. on and discharging the capacitor. Concurrently, Qs; 
turns on, forcing the circuit output to zero. 

To continue the conversion, the processor pulls the 
Convert line LOW, and the constant-current-source- 
driven capacitor voltage begins to ramp linearly toward 
the 15V supply (Fig 2, trace B). This Convert-line 
HIGH-to-LOW transition simultaneously unclamps the 
LF811’s output, thus triggering a pulse burst by 
causing the processor’s clock (Fig 2, trace C) to appear 
as a serial bit stream at the output (Fig 2, trace D). 

The circuit continues to transmit this bit stream until 
the capacitor’s voltage crosses the level established by 
the 5-k0/10-kQ resistor divider; at that point the 
comparator output clamps, inhibiting pulses. Note that 
each Convert-line HIGH-to-LOW transition initiates an 
updated bit-stream output. 

The circuit is insensitive to supply shifts because the 





resistor-divider trip point and the current-source 
reference are ratiometrically related. The FET-input 
comparator does not appreciably load other circuit 
components, so linearity is excellent. With a standard 
variable air capacitor (General Radio Type 722) substi- 


1 MSECI/DIV 
1 mMSEC/DIV 
1 MSEC/DIV 
1 MSEC/DIV 


Fig 4—The number of pulses between bit-stream gaps in 
the Fig 3 circuit's output (trace D) is a linear function of 
temperature. 





100k 





1000 pF** 


(©) OUTPUT 


NOTES: 

Q;, Q, = 2N4250 

*= STABLE FILM TYPE 

** = POLYSTYRENE (MOUNT 2 UNITS IN CLOSE PROXIMITY) 
ALL DIODES = 1N4148 


Fig 3—Furnishing an output pulse count proportional to temperature, this LM135-sensor-based circuit requires no external 
clock. A gap in the output bit stream indicates the end of conversion. 
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tuted for the dual 365-pF unit, linearity is well within 
+0.1%. Use the 1-MQ potentiometer to set the desired 
scale factor. 


Convert temperatures to bit streams 


Fig 3 shows another serial-output converter, one 
that requires only a 5V supply. Generating this circuit’s 
output, which indicates the temperature at the LM135 
sensor, doesn’t require an external command—instead, 
the circuit clocks itself continuously and inserts gaps in 
the output stream to indicate the end of one conversion 
and the beginning of a new one. 

Q, and Q, form a temperature-compensated current 





LH0070 
10.000V 





BREAK POINTS 


0.770V 


100k" (100°C) 






2.237V 


100k* (300 °C) 





35.0k* = 


source whose output is referenced to the LM385. Q,’s 
collector current linearly charges the 0.47-F capacitor 
(Fig 4, trace A) until the ramp voltage exceeds the 
LM135’s voltage. Then, LM839,’s output goes HIGH, 
dumping charge into the 1000-pF capacitor and forcing 
LM3393’s positive input (Fig 4, trace B) and output 
(Fig 4, trace C) HIGH. This action turns on Q;, 
resetting the ramp capacitor. 

The 1000-pF capacitor can discharge only through 
the 3-MQ resistor paralleling the diode at LM339,’s pin 
2. Therefore, the waveform at LM339,’s positive input 
decays slowly, and the ramp capacitor stays off for an 
extended period of time. When the 1000-pF capacitor’s 









NOTES: 

Rr ROSEMOUNT 118MF (1k +0.1% AT 0°C) 
SWITCHES LF13331 QUAD 

*+0.1% METAL FILM 








fo) OUTPUT 
OTO —4V: 






90.9* 
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Fig 5—Using breakpoint corrections at four temperatures and requiring no trimming, this circuit compensates for a platinum RTD 


sensor's nonlinearity. 
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Temperature-sensing scheme 
uses a 4-comparator IC 


voltage finally decays below the 2-diode-drop value at 
LM3393’s negative input, Q; turns off, ramping begins 
and the cycle repeats. 

‘The oscillation frequency varies inversely with the 
LM135’s output voltage. The ramping time, however, is 
directly—and_ linearly—proportional to the LM135’s 
output. While the ramp is running, LM3393’s output is 
LOW, and LM339c, which functions as a 10-kHz clock, 
biases LM339p, providing the circuit’s output. When 
LM3839,’s output goes HIGH, the 100-kO resistor path 
from LM339, to LM339p’s positive input in turn forces 
LM839p’s output HIGH (Fig 4, trace D). 

Reinforcing feedback results when LM3393’s output 
goes HIGH and applies bias through the diode path to 
LM339p’s positive input. This condition lasts until the 
1000-pF'-capacitor voltage decays to a value sufficiently 
low for the cycle to repeat. The 22-kQ resistor/diode 
path from LM3393’s output to LM339,’s negative input 
synchronizes the 10-kHz clock to the circuit’s ramp- 
reset sequence, thereby averting a +1-count uncertain- 
ty in the output data. 

A monitoring processor can use the gap in the 
circuit’s output bit stream to synchronize itself to the 
temperature data. To calibrate the circuit, measure the 
voltage at the LM135 and adjust the 50-kO potentiome- 
ter so that the number of bits in each burst relates 
numerically to this voltage (eg, 2.98V=298 bits). 


Linearize a platinum RTD with comparators 
If, instead of an LM135 sensor, you’re using platinum 


2.2M 








and a 10Q) sense resistor to establish a 100-mA trip point. 


118 


Fig 6—A fast-acting power-shutdown circuit can protect sensitive components. The one shown here employs a comparator 


RTDs (resistance temperature detectors) to take ad- 
vantage of their extremely wide operating-temperature 
ranges and their long-term stability under adverse 
environmental conditions, consider the Fig 5 linearizing 





































5V/DIV © 10 nSEC/DIV 


50 mA/DIV 10 nSEC/DIV 
5V/DIV 10 nSEC/DIV 
10V/DIV 10 nSEC/DIV 







Fig 7—The fast shutdown action of Fig 6’s circuit results in 
power cutoff (trace D) within 30 nsec of an overload 
occurrence. Note the beginning of the overload (trace B) at 
about four horizontal divisions from the left of the screen. 
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Q, 2N2219 
* STABLE FILM TYPE 
ALL DIODES 1N4148 
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circuit. It overcomes an RTD’s inherent nonlinearity 
(>6° error from 0 to 400°C) by using an LM339 quad 
comparator to apply a 4-section breakpoint correction. 
In contrast to other RTD-linearizing circuits, Fig 5’s 
design needs no calibration. 

Because of the RTD sensor’s positive temperature 
coefficient, op amp LF'3538,’s output rises with increas- 
ing temperature. Summing the output with a constant 
current at LF853,’s negative input results in a 0V 
LF358, output at 0°C; this output increases as a direct 
but nonlinear function of the RTD’s temperature. 

LF3533’s temperature-dependent output drives the 
positive inputs of the LM839 comparators and provides 
the input to the output gain stage, LF351c. The 
threshold voltages at the LM339 negative inputs cause 
the respective comparators to switch at the LM353, 
voltages corresponding to 100, 200, 300 and 350°C. 

When a comparator output switches HIGH, it 
switches in gain- and offset-changing resistors via the 
LF13331 JFET switches. The four slight gain adjust- 
ments compensate for the RTD’s nonlinearity, and the 
introduced offsets ensure a monotonic increase in 
output as temperature rises. The 0.05-wF capacitors at 
the LM839 outputs prevent chattering at the trip 
points; the 1-wF capacitor in the LF351’s feedback loop 
eliminates transient switching signals from the output. 

If you use the Fig 5 circuit values and RTD sensor, 
you can obtain +0.15°C accuracy over 0 to 400°C with 
no trimming of any kind. 

Do you have need to protect expensive components in 







PULSE 
OUTPUT 






PULSE 
INPUT 







Fig 8—A circuit based on two comparators and an AND 
gate can generate 6-nsec-wide pulses with 2-nsec rise and 
fall times. The Vin level determines pulse width. 
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a system—perhaps, for example, during the final 
phases of trimming and calibration? If so, consider the 
Fig 6 circuit—it shuts down power within 30 nsec of an 
overload occurrence (in this case, for load currents 
greater than 100 mA). 

When the current is less than or equal to 100 mA, the 
LM361’s output is LOW, Q, is OF F and emitter follower 








































HORIZONTAL 
2V/DIV 200 nSECIDIV 
2V/DIV 200 nSEC/DIV 
2V/DIV 200 nSEC/DIV 




















10 nSEC/DIV 
10 nSEC/DIV 
10 nSEC/DIV 





5V/DIV 










Fig 9—The ANDing action of Fig 8’s 74S08 gate yields a 
narrow pulse ((a), trace C) because of time displacement 
between comparator outputs (traces A and B). The traces in 
(b) show the signals at these same circuit nodes for a 
100-mV Vin. 
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Comparator high-speed switching 
eases pulse-generation tasks 


Q2 sources power to the load and the 102 sense resistor. 
When an overload occurs (in this case via the test 
circuit, whose output appears in Fig 7, trace A), the 
current through the 10 sense resistor begins to 
increase. (Note the slight load-current rise in Fig 7, 
trace B.) 

This rise in current produces a corresponding voltage 
increase at the LM361’s positive input. The compara- 
tor’s output then rises (Fig 7, trace C) and drives Q, 
through a heavy feedforward network. Although this 
network degrades the LM361’s output rise time 
somewhat, Q; responds very quickly and clamps Q,’s 
base to ground, causing load voltage (Fig 7, trace D) to 
immediately decay to zero. 

As noted, the total elapsed time from overload onset 
to circuit shutdown is 30 nsec. Once the shutdown has 
occurred, the resistor-diode network from the LM361’s 
pin 11 to pin 8 provides latching feedback to keep power 


Fig 10—A comparator-based 400-Hz switching amplifier 
is inexpensive, requires few components and can provide a 
6A output. 





off the load. The reset pushbutton causes a negative 
spike to appear at the LM361’s positive input, breaking 
the latching feedback and allowing the loop to function 
normally again. Use the 5000 potentiometer to set the 
trip point at the desired value (for the Fig 6 circuit, 
1V=100 mA). 


Comparators make 2-nsec pulse generator 


Similarly benefiting from the LM361’s high-speed 
performance, the Fig 8 ultra-high-speed pulse genera- 
tor furnishes voltage-controllable pulse widths. Its 
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differentiator networks generate a pair of pulses with 
slightly different durations; the comparators and a 
Schottky TTL gate extract the difference between two 
widths and present it as a single fast-rise -time pulse at 
the circuit output. 

When you apply a positive input pulse, the two 
100-pF/2-kQ differentiator networks yield positive 
outputs. When the positive-going steps exceed the 2V 
threshold established by the LM103, both LM36l1s 
switch output states. For a OV control input, the 
differentiator networks and the LM361s respond simul- 
taneously, and both output transitions line up. 

As you increase the control voltage, however, the 
spike produced by IC,’s differentiator arrives at the 2V 
threshold earlier than does that of IC,;. IC, also 
normally takes longer to decay through the 2V 
threshold, appearing to lead to a situation in which IC,’s 
output would remain HIGH longer and switch earlier 
than would IC,;’s. 

IC2’s 30-pF/1-kQO network, however, provides a delay 
that shifts the IC, output so that IC,’s leading and 
trailing edges occur first (Fig 9a, traces A and B). The 
length of time between the comparator outputs’ edges 
depends on the input control voltage. 

For the Fig 8 circuit, a 0 to 1V control range produces 
a trailing-edge timing difference of 0 to 100 nsec. The 


HORIZONTAL 
200 pSECIDIV 
200 p»SEC/DIV 
200 pSECIDIV 
200 »SEC/DIV 


2V/DIV 
20V/DIV 
100 mV/DIV 
20V/DIV 


Fig 11—The power envelope of the Fig 10 switching 
amplifier’s output (trace D) is sinusoidal when the circuit is 
driven by a sine-wave input (trace A). Note the high- 
frequency charging and discharging of the circuit’s 0.01-wF 
capacitor (trace C). 
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EAO Keylocks: 


The first family of keylock switches 
for light, medium and 
heavy-duty applications 








EAO Introduces you to a family of. 
keylock switches designed to fulfill 
nearly every security application 
requirement you have. 

First, there's the Series 31 
Keylocks in Low-Cost, Standard and 
High-Security designs, rated at 5A, 
250 VAC, for snap-acting, low level 
or solid state Hall effect switching 
applications in instrumentation, 
telecommunications, computers and 
medical electronics where micro- 
processor switching capabilities are 
required. Each of these keylocks 
combine the high styling, small size 
and rugged construction of the 
proven Series 31 Pushbutton with a 
choice of two and three position 
keylock actuators that satisfy security 
requirements in three cost ranges. 

All feature round, square or 
rectangular fronts, polycarbonate 
molded bodies for dimensional 
stability over a wide temperature - 
range. a 

_Then there's the Series 02 and 
O03 Keylocks for heavier-duty 


EAO Switch, 
you can feel 
the difference. 
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applications. These keylocks employ 
the rugged design.and operation of 
EAO’s heavy-duty pushbuttons in two 
position keylock designs with SPDT 
or DPDT switch mechanisms and 
hard silver contacts, both rated at 
10A, 380 VAC. Series 02 and 03 
keylocks fulfill the demands of heavy- 
duty control panel, shop building 
equipment and railroad equipment 
applications as well as meeting the 
styling and dependability demands of 
photo-copying equipment. 

_For the ultimate heavy-duty 
application, EAO’s Series 04. 
Keylocks feature oil and water-tight 
construction for the most demanding 
machine tool construction equipment 
and industrial control panel applica- 
tions you will encounter. Modularly 
constructed, these keylocks can be 
fitted with up to four contact blocks 
each with two double-break, self- 
cleaning slow-make or snap-acting 
switch mechanisms in two separate, 
isolated chambers. Double- 
sealed construction 


FAO 


CIRCLE NO 63 


virtually eliminates oil and water | 
contamination possibilities.Rated 10A, 
600 VAC . ge 

__ Finally, there’s EAO’s Series 14 
switch available in a High-Security 
keylock version with the added 
feature of an internal actuator seal and 
supplementary panel seal to guard 
against the entrance of oil and water. 
The 14 combines the rugged con- - 
struction of the 04 front panel design 
with the 31’s switching elements.The 













waiting 
for? 





SWITCH CORPORATION 


P.O. Box 552/Milford, CT 06460 
203/877-4577 TLX: EAO SWITCH MFRD 964347 
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Comparator circuit handles 
frequency-division chores 


DM74S08 ANDs the two comparators’ outputs to obtain 
the single-pulse circuit output (Fig 9a, trace C). 

The gate and comparator switching speeds limit the 
minimum pulse width to 6 nsec; rise and fall times are 
approximately 2 nsec. Fig 9b shows an example of the 
high-speed operation that the Fig 8 circuit can achieve 
(control input=100 mV). Traces A and B represent IC, 
and IC, outputs, respectively; trace C is the circuit’s 
output pulse. 

If you need a simple, inexpensive 400-Hz amplifier, 
consider the Fig 10 circuit. It uses +15V supplies, 


DIVISION- 


(ee 
Co) SQUARE-WAVE 
INPUT 


DO 15V 


(OUTPUT 
PULSE 


NOTES: _ 
Q, 2N2907A 
Qs 2N2222A 
ALL DIODES 1N4148 


Fig 12—Divide and conquer your frequency-reduction 
problems with this synchronous circuit. You can vary the 
division ratio over a 1:1,000,000 range. 





provides full bipolar swing and has a 1.5-kHz full-power 
bandwidth with a 6A pk output capability. 

If the input voltage is negative, IC,’s output is LOW 
(note that IC; operates in an emitter-follower mode, so 
its output is in phase with its negative input), cutting Q. 
off. Concurrently, IC,;’s output goes LOW, turning Q, 
on and thereby driving the load and the 100-kO 
resistors connected to the comparators’ positive inputs. 
This feedback produces a small voltage at IC,’s negative 
input. 

When the 0.01-uF capacitor charges to a level high 
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enough to offset the negative input, IC;’s output 
changes state, turning Q, off. At this point, the input 
draws current from the capacitor, forcing IC;’s positive 
input to a lower state and consequently driving IC,’s 
output LOW again, turning Q, on. 

The switching action occurs continuously; repetition 
rate depends on the input voltage. For positive inputs, 
IC, and Q» perform similar action. To avoid cross- 
current conduction in the output transistors, tie the 
comparators’ offset-adjust terminals to the 15V supply. 

Fig 11 trace B shows the circuit output resulting 
from the trace A input; the trace C waveform 
represents current flow in and out of the capacitor. 
(Think of the IC, pin 3 point as a digitally driven 
summing junction.) Trace D is a lightly filtered version 
of trace B; it clearly shows that the circuit output has a 
sinusoidal power envelope. You can vary the amplifier 
gain with the 10-kQ input potentiometer. 


Divide frequencies over a 1:1,000,000 range 


Using the Fig 12 circuit, you can divide a frequency 
over a 1:10° range, adjustable via a single potentiome- 
ter. Moreover, the output frequency you obtain is 
synchronously related to the input frequency. You can 
use this circuit to obtain simultaneous oscilloscope 
observations of low-frequency signals and the fast clock 


HORIZONTAL 
100 nSECIDIV 
100 »SEC/DIV 
100 pSECI/DIV 
100 pSEC/DIV 
10 pSEC/DIV 

10 pSEC/DIV 


VERTICAL 


10V/DIV 
SV/DIV 
SOV/DIV 


20V/DIV 
10V/DIV 
0.2V/DIV 





Fig 13—Using a step-charging technique that results in the 
trace B capacitor voltage, Fig 12’s circuit yields an output 
frequency proportional to and synchronized with an input 
signal's frequency (trace A). In the example shown here, the 
output (trace C) contains a pulse after 32 input pulses. 
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The AD524. You can't 
build or buy a better 
IIA. And you won't 
believe the price— 


The struggle to come up with the right 
I/A for your application is over. Never 
again will you have to design around 
two or three op amps and a handful 
of resistors, or pay the high price of a 
hybrid, or settle for a monolithic IC 
with less-than-satisfactory specs. Our 
new monolithic AD524 gives you all 
the performance and functionality 
you'll ever need in an I/A. And you 
can get it all at a price that’s designed 
to make you a 
forget the 
past. 













The instrumentation amp 


The AD524 has the best specs 
attainable in an I/A, whether you re 
talking monolithic, hybrid, or discrete. 
Nonlinearity to +0.003%. Input offset 
voltage drift of +0.5 uwV/°C. Gain 
error of +0.02%. Common mode 
rejection of 130 dB. 0.3uV peak-to- 
peak low frequency noise. Your dream 
specs are now a reality! 

And the AD524 couldn't be easier 
to use. Pre-trimmed on-chip gain resis- 
tors give you pin-strappable gains of 1, 
10, 100, or 1000. The AD524's inputs 
are internally protected against over- 
voltage (power on or Off}, eliminating 
the need for external diode clamps. 
And sense and reference inputs let you 
make sure that the output is accurately 


ANALOG 
DEVICES 





- presented to the load. 


So if you're still rolling your own, or 
considering the National LM363 or the 


 Burr-Brown INAIOI, find out just how 


. good an instrumentation amp can 

_ be. Call Don Travers or Doug Grant 
today at 617-935-5565, or write 
Analog Devices, Inc., PO. Box 
280, Norwood, MA 02062. 








that makes all else 





Analog Devices, Inc., One Technology Way, Norwood, MA 02062; Headquarters: 617-329-4700; California: 714-842-1717, 408-947-0633; Illinois: 312-653-5000; Ohio: 61 4-764-8795; 
Pennsylvania: 215-643-7790; Texas: 214-231-5094; 713-664-6704; Washington: 206-25 1-9550; Belgium: 03 1/37 48 03; Denmark: 02/84 58 00; France: 01/687 34 11; Holland: 016/20 51080; 
Israel: 052/28995; Italy: 02/68 98 045; Japan: 03/263 6826; Sweden: 08/282740; Switzerland: 022/31 57 60; United Kingdom: 01/941 0466; West Germany: 089/5 14010. 
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Manipulate pulses with 
comparator-based circuits 


from which they’re derived or to synchronously trigger 
an A/D converter at a variable rate. 

The circuit functions by step-charging a capacitor 
with a switched current source and using a comparator 
to determine when to reset the capacitor. Fig 13, trace 
B, shows the step-charging waveform; each time the 
pulse input (Fig 138, trace A) goes LOW, a current- 
source pulse causes a capacitor-voltage positive step. 
You can control the step height—and therefore the 
division ratio—with the 50-kQ potentiometer. 

When the staircase waveform reaches the voltage at 
the LF311’s positive input, the comparator output goes 
LOW (Fig 13, trace C) and stays LOW until the positive 
feedback through the 680-pF capacitor ceases. The 
delay produced by this feedback ensures a complete 
reset for the 0.01-~F capacitor, which discharges 
through the steering diode into the comparator output. 

The diode connected from LF311 pin 3 to —15V 
provides first-order compensation for the steering 
diode’s leakage effects during the charge cycle. Fig 13, 
trace D, shows the waveform at the LF311’s positive 
input. Traces E and F show in an expanded time scale 
the relationship between the input waveforms and the 
step-charged ramp. 

When using this circuit, remember that although the 
output frequency is always synchronously related to 
the input frequency, its absolute value can vary with 
time and temperature. Typically, the trip point— 
hence, the output frequency—moves back and forth 
along the horizontal portion of a step at low division 
ratios and changes from step to step at high ratios. 


Overcome TTL multivibrators’ shortcomings 


If you’ve used TTL monostables, you’ve undoubtedly 
noticed their poor input triggering characteristics and 
limited dynamic range with a given timing capacitor. 
The Fig 14 circuit surmounts these limitations to 


O 5V 


INPUT (04 


1N4148 


7 330k 







provide a true level-triggered input and a single- 
resistor-programmable 10,000:1 output-pulse range. It 
delivers a preprogrammed output pulse width regard- 
less of the input pulse duration. (The minimum input 
trigger-pulse width is, however, 3 wsec.) 

When you apply an input pulse (Fig 15, trace A) to 
the circuit, LM8938,’s output goes LOW (Fig 15, trace 
B), producing reinforcing feedback for its own positive 
input (Fig 15, trace C). This causes LM393p’s output to 
go HIGH, providing additional feedback to LM393,’s 
positive input via the 1-MO resistor. 

When the 50-pF capacitor ceases to provide feedback 


VERTICAL 
10V/DIV 
SV/DIV 
1V/DIV 
SV/DIV 


HORIZONTAL 
200 nSECIDIV 
200 pSECI/DIV 
200 pSECIDIV 
200 »SECIDIV 


Fig 15—The output pulse width (trace D) of Fig 14’s 
monostable circuit is insensitive to the input width (trace A). 





2.2k 


OUTPUT 
fo) 100 wSEC TO 
100 mSEC 


SCALE- 
B 10k FACTOR 
ADJUST 


Fig 14—Better than a multivibrator, this monostable circuit provides a true level-triggered input and a 10,000:1 output pulse range. 


You program the output pulse width with one resistor. 
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Gates Energy. 
Back-up power you can 


call on anytime. 


Phone system customers demand reliability. Gates Energy cells provide outstanding cold 
That’s why major manufacturers of telecommuni- — weather performance (50% of C/10 room temper- 
cation systems are backing up their installations ature capacity at-40°C). And you'll get 8-10 years 
with Gates Energy cells. life at 23°C in float applications. 

Gates Energy cells deliver Learn how Gates Energy cells 
dependable back-up power that can keep your electronic equipment 
keeps your lines alive. They’re rated working when the local power 
at 2 volts with capacities at 2.5 Ah, company can't. 

5 Ah, 12.5 Ah and 25 Ah. And they Call, or write, Gates Energy 
can be assembled into an endless Products Inc., 1050 S. Broadway, 
variety of configurations. Denver, CO 80217. (303) 744-4806. 





SEALED 
RECHARGEABLE 
BATTERY 







GATES ENERGY 
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Make a better monostable 
with a 2-comparator IC 


to LM393,’s positive input, this comparator’s output 
goes HIGH, allowing the 0.01-yF timing capacitor to 
charge (Fig 15, trace B). When the capacitor voltage 
exceeds LM393z’s positive input voltage, LM39383’s 
output (Fig 15, trace D) goes LOW, terminating the 
output pulse. 

With the 0.01-yF timing capacitor, you can obtain 
output pulse widths of 10 wsec to 100 msec, with a scale 
factor (trimmable with the 10-kQ potentiometer) of 
1002/sec. 


Get variable width and delay with one IC 


If you need a known-width pulse that’s delayed with 
respect to another pulse, consider the Fig 16 circuit. It 
works from one 5V supply and requires only one 
dual-comparator IC. 

When you apply a TTL input (Fig 17, trace A), 
LM319,’s output stays LOW until the 1500-pF capaci- 
tor at its positive input charges beyond the negative 
input’s 1.2V level. The resistor-diode clamp from the 
circuit input to LM319,’s pin 5 provides immunity to 
input-amplitude variations. 


CIRCUIT CAN BE 
EXTERNALLY CONTROLLED 
BY DISCONNECTING 

THE LM385 AND APPLYING 
A CONTROL VOLTAGE 


PULSE 
OUTPUT 


Fig 16—Form a pulse having the parameters you need from 
this simple 1-IC circuit. The 1500-pF/200-kQ network deter- 
mines delay relative to a triggering pulse; the 1000-pF/22-k0. 
differentiator sets the width. 





When LM319,’s output goes HIGH (Fig 17, trace B), 
the transition is coupled via the 1000-pF/22-k0 differ- 
entiator to LM319:’s positive input (Fig 17, trace C), 
causing LM3193’s output to rise and stay HIGH (Fig 
17, trace D) until the differentiator output drops below 
the 1.2V level at L.M3193’s negative input. 

You can tailor both the delay time and the output 
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pulse width to your requirements by altering the values 
of the RC networks. Alternatively, you can control 
these parameters externally by applying variable 
voltages to the comparators’ negative inputs. 


Make an ultrafast V/F converter 


Using two comparator ICs, you can build a V/F 
converter that yields a 5-kHz to 10-MHz output, with 
better than +1% linearity, from a 0 to 5V input. The 
LM160’s 20-nsec propagation delay allows Fig 18’s 
circuit to run much faster than monolithic VFCs. 

The LM160’s output switches the 50-pF capacitor 
between a reference voltage (furnished by the LM385) 
and the comparator’s negative input. The comparator’s 
output pulse width is unimportant so long as it permits 
complete charging and discharging of the capacitor. 
The LM160 also drives the 5-pF/510© network, provid- 
ing regenerative feedback to reinforce its output 
transitions. 

When this positive feedback decays, any negative- 
going LM160 output is followed by a positive-going 
edge after an interval determined by the 5-pF/5100 
time constant (Fig 19, traces A and B). 

The actual integration capacitor—the 0.01-ywF unit— 
never charges beyond 100 mV because it’s constantly 
reset by charge dispensed from the switched 50-pF 
capacitor (Fig 19, trace C). When the LM160’s output 
goes negative, the 50-pF capacitor takes charge from 


HORIZONTAL 
100 nSECIDIV 
100 »SEC/DIV 
100 pSECIDIV 
100 pSEC/DIV 


5V/DIV 
SV/DIV 
SV/DIV 


Fig 17—A delayed narrow pulse (trace D) from Fig 16's 
1-IC circuit specs delay and width of 340 and 30 usec, 
respectively. 
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“Solving The Gate Array Dilemma’: 


California Devices is 
your best choice. 


Finding the best Gate Arrays to 
maintain your competitive edge is 
no easy task. With over 40 different 
companies to choose from, it's no 
wonder you re in a dilemma. 





reac 


The new CDI HCS CMOS Silicon 
Gate Array is the industry's 
smallest, high-speed 
single layer digital 
gate array. 


















We have the expertise 
and the technology. 


For five years California Devices 
(CDI) has pioneered the latest 
technology in gate array design. 


This technological leadership has 
given us a depth of knowledge 
and innovation you just wont find 
anywhere else. Today, more than 
50% of CDI's staff are design spe- 
cialists in Gate Arrays. So whether 
you need CMOS Silicon Gate, 
CMOS Metal Gate or Bipolar Lin- 
ear Arrays, we're totally committed 
to giving you the absolute best. 
Each technology offers a broad- 
range family. 





Our new HCS Series Silicon Gate 
Arrays are faster, smaller. 


CDI's new high-density CMOS 
Silicon Gate Arrays offer you many 
new design advantages. For in- 
stance, both MSI and SSI logic 

are integrated into a single semi- 
custom LSI circuit. Its 4 ns gate 
delay is faster than current CMOS 
Silicon Gate Arrays. It's smaller, 
giving you a 35% increase in den- 
sity. All these features mean lower 
production costs, less power, less 
space and more logic functions for 
your designs. 


Fast turnaround, expert 
service and training 


For quickest turnaround, we'll give 
you logic prototypes of your circuits 
in 4 to 14 weeks. And our expert 
CDI design engineers will help you 
throughout your design. 


What's more, we'll even teach you 
to bring your IC designs in-house. 
Our Grass Valley training center is 
completely dedicated to helping 
improve your system design. 


CALIFORNIA 
DEVICES INC. 


Semi custom is our business 
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i 
| Send This Coupon 
And See How Fast We Deliver: 


Yes, CDI, I'm interested. 
Please send me data sheets, and 
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more information 

Please send me design manual; 
enclosed is $50* or PO #______ 
Enclosed is my RFQ (Request for 
Quote) for: 

HCS CMOS Silicon Gate Arrays 
HC CMOS Silicon Gate Arrays 
CDI CMOS Metal Gate Arrays 
CLIC Bipolar Linear Arrays 


oe 8 8 8 ee 


My application is: 
Name 
Company 


City/Street/Zip 


Telephone 


Send to: California Devices, Inc., 
282 Kinney Drive, San Jose, CA 95112; 
(408) 295-3700; Telex 35-21-20. 


* Applied to purchase of a design 
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Guiltspur Micro Systems, 74/76 Northbrook Street NEWBURY, BERKS RG 13 1AE, UNITED KINGDOM, TEL: (0635) 45406 Telex: 84 85 07 
Neutron GmbH, Berliner Strasse 308, D-6050 OFFENBACH/M, WEST GERMANY, TEL: (0611) 81 39 30 Telex: 4185414 
European Operations, California Devices Inc., 53, Rue de Chambourcy, 78300 POISSY, FRANCE, TEL: (3) 074-11-46 Telex: 695477 
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Two comparator ICs 
yield a fast, linear VFC 


Lv uF'S3.9k 2k 
: D, 50pF D, 
: D, 
a D, 
4 * 5V 
: INPUT FS LM385 
| OTO5V CALIBR pct 33 

() : 
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5M 
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' * TANTALUM ui A 
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ALL DIODES 1N4148 4 3k 


USE GROUND PLANE E, KEEP 
ALL LEADS TO LM160 “—” INPUT 
SHORT 


_ Fig 18—Producing 5-kHz to 10-MHz output, this V/F- 

! converter circuit uses two comparator ICs and features +1% 

__ linearity. The LM160 is the heart of the converter; the LM311 
prevents lockup. 
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HORIZONTAL 

“Bh 5V/DIV 100 »SEC/DIV 
B | 0.5V/DIV 100 »SEC/DIV 
C | 10 mA/DIV 100 pSEC/DIV 
D | oV/DIV 100 nSEC/DIV 


Fig 19—A clean 10-MHz output (trace D) results from an 
LM160's action in Fig 18’s V/F converter. Trace C shows the 
charge-dispensing current from Fig 18’s 50-pF capacitor. 
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the 0.01-yF capacitor, resulting in a lower voltage. 

The LM160’s negative-going output also produces a 
short negative pulse—via the 5-pF/510Q feedback—at 
its positive input. When this negative pulse decays to a 
point where the positive input is just higher than the 
negative input, the 50-pF capacitor again receives a 
charge, and the entire cycle repeats. Diodes D, and D, 
compensate for diodes D; and D,, minimizing tempera- 
ture drift. 

The LM160’s inverted output (Fig 19, trace D) serves 
as circuit output and also drives the LM311 comparator 
circuit to prevent LM160 lockup. Without it, any 
condition (such as startup and input overdrive) that 
allows the 0.01-yF capacitor to charge beyond its 
normal operating point could cause the LM160’s output 
to go to the —5V rail and stay there. 

The LM811 prevents lockup by pulling the LM160’s 
negative input toward —5V. The 10-wF/10-kO network 
determines when the LM311 switches on. When the 
VFC runs normally, the 10-~F capacitor charges to a 
negligibly small voltage, holding the LM311 off. The 
LM160’s inverted output stays HIGH if the VFC stops 
running (if lockup occurs), forcing the LM311 to turn on 
and restarting the circuit. 

To calibrate the circuit, apply a 5V input and adjust 
the 20-kQ potentiometer for. a 10-MHz output. Then 
apply 2.5 mV and adjust the 50-kO potentiometer for a 
5-kHz output. When building this circuit, use a ground 
plane and good grounding techniques and locate the 
components associated with the LM160 inputs as close 
as possible to the inputs. EDN 
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Blue ribbon performance, 
competitively priced. 
Siemens high technology ICs...for all your industrial and © 
consumer applications. 


Look to Siemens for reliable, high 
performance linear and digital inte- 
grated circuits for use in a broad 
range of industrial and consumer 
applications. 


Siemens, a world leader in the field 
of quality electronic components, 
offers a growing line of high tech- 
nology, high performance integrated 
circuits for your industrial, memory/micro- 
processor, and consumer applications. 


Siemens is a major supplier of quality 
components for the electronics industry. 
We have the resources for high volume 
production to ensure ready availability 
of our integrated circuits. Whatever your 
IC needs, our nationwide network of 
Siemens sales representatives is 
ready to serve you with responsive, 
personal service. Our U.S.-based IC 
application engineers are available 






















to provide technical support for 
your specific design requirements. 


Siemens quality and reliability... 
? oe s uncompromising performance... 
i availability...competitive prices... 
' | ™ responsive service. When high 
be ” technology ICs are part of your 

Vw. ‘ a design, make Siemens a part of 
wm UF UE AN your future. 


For further information, call 
(800) 222-2203 or 

return the coupon to 
Siemens Components, Inc. 
186 Wood Avenue South 
Iselin, New Jersey 08830. 
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“4 CG/2000-055A SIQ 234Z 














Gould Biomation 


No analyzer gives you 
better information or 
more ways to view it. 

You're hot on the trail. You've got the 
best information the best logic analyzer 
can isolate. Now it’s up to you. 

You've got to turn that information 
inside out. Look at it from every pos- 
sible angle. Close in on tiny segments 
and pull back for an overview. 

And that’s just what you can do 
with the K101-D. It not only captures 
and records the most precisely defined 
samples, it lets you display them in 
nearly infinite ways. Until you spot the 
clue that sparks the “Aha!” 

Display the data. 

Start with a data display. Look at all 
48 inputs at once, or select any com- 
bination. Format them in binary, hex, 
octal, ASCII or EBCDIC. Mix formats if 
you like: display four hex and three 


binary characters, for example, 


to analyze a 16-bit bus and three 
control signals. 

Search for specific words in your 
recording. Enter your search words as 
complete characters or as individual 
bits. The display automatically flags 
each match and tells you how often the 
word occurred, as well as the first and 
last places it appeared. Step through 
each occurrence with a single 
keystroke. 

Compare your current recording to 
known-good system activity stored in 
the reference memory. All differences 
are flagged automatically. The first, last 
and total number of differences appear 
at the bottom of the screen. 

Edit the reference memory directly 
from the keyboard to simulate desired 
program activity or suspected errors. 
Insert or delete whole lines, particular 
characters, or even individual bits. 

Disassemble execution of micro- 
processor code into sophisticated 


T'S AMAZING 
HOW A CHANGE 
OF VIEWPOINT 
CAN SPARK A FLAS! 


OF INSIGH 


mnemonics to speed up software 
debugging. With each disassembly 
module (8080, Z80, 8085, 8086, 8088 
or 68000), you can see the actual 
instruction mnemonics, along with the 
address and object code. Full hardware 
execution is displayed sequentially, 
including highlighting of all memory and 
port activity. 

Compare the waveforms. 


Press the TIMING key and see up 
to 24 waveforms at one time. Scroll 
through 60 with the paging feature. Put 
any waveform next to any other for 
quick comparison. Delete waveforms for 
easier viewing. Expand horizontally and 
vertically for a closer look. Label individ- 
ual waveforms with up to a 7-character 
name, like “READ” or “ADDRESS.” 

The K101-D gives you two movable 
Cursors, SO you Can easily determine 
the timing interval and number of 
samples between any two events. 





Plot an overview. 

Graph mode gives you a capsule 
summary of program execution, digi- 
tized analog signals, or machine cycle 
activity. Quickly spot address loops, 
program ranges, erroneous resets or 
unusual behavior by displaying your 
choice of inputs as a graph. Each 
sample is reduced to a single point 
with its magnitude plotted versus 
memory location. 


The ultimate logic 
analysis tools. 

The K101-D (48 channels) and the 
K102-D (82 channels) are designed for 
the system problems you couldn't solve 
any other way. 

Their 16 levels of trace control let 
you sort through long programs and 
record just the relevant portions, even 
those separated by many hours. 


Their advanced clocking capabilities 


accommodate virtually any system 


architecture—even multipnased, multi- 
plexed and multi-processor systems. 
Without building some complicated 
clocking arrangement of your own. 

Both perform high-speed timing 
analysis to 10 ns resolution. And 
they're fast enough for TTL, ECL and 
bit-slice devices. 


Uncompromising dedication 
to high performance. 

The Gould Biomation philosophy 
dictates that every instrument we make 
be the best for the job it’s designed 
to do. 

The impressive trace control, 
clocking and display capabilities of the 
K101-D and K102-D are evidence of 
that commitment to excellence. 

For detailed application notes or a 
demonstration, write Gould Inc., Instru- 


Clearly the Best. 


ments Division, 4600 Old Ironsides 
Drive, Santa Clara, CA 95050-1279, 
Gould Biomation and Gould 
Millennium Products. 

For fastest response, Call toll-free: 
Nationwide (800) 538-9320; in 
California (800) 662-9231 or 
(408) 988-6800. 


Below are four actual K101-D screen displays—timing, data, mnemonics and 
graph. On all four, address 2121 is artificially highlighted in red to demonstrate 
how the same information can be viewed from four different perspectives. 
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Miniaturized 


For operation on inputs of 5, 12, 24 and 28 Vdc. 
Single output models provide 5, 12 or 15 Vdc at up to 
1.25A. Duals deliver +12 Vdc at 300 ma, or +15 Vdc 
at 250 ma. Line regulation, + 0.02%; load regulation, 
+ 0.05%; ripple, 1 mv rms. Short circuit protection. 
High input/output isolation (500 Vdc, 100 megohms, 
100 pF) permits separation of the output from the 

dc input bus to minimize circuit interaction due to 








ground loops. 

A built-in pi filter reduces input reflected ripple to 
less than 1%, and electrostatic shielding on all six 
Sides minimizes radiated energy. Efficiency of 65% 
(typical) is maintained down to low levels of output 
current. Size, 2.3” x 1.8” x 1.0”. 

For more detailed information, write or call the 
toll-free number below. 


Corp., P.O. Box 638, Easton, PA 18042 e Toll-free number: (800) 523-9478 
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New Application Technology 





speeds 16-bit 


Built-in overflow detection 


uP arithmetic 


Special programmable hardware in a family of 16-bit processors 
detects arithmetic overflow automatically, thus allowing 
shorter and faster arithmetic routines. 


Karl Guttag, Texas Instruments Inc 


By including overflow-detection capability in their 
hardware, the 99000 and 9995 wPs eliminate the need 
for overflow-checking instructions that slow program 
execution, increase program size and unnecessarily 
complicate the software engineer’s job. And to mini- 
mize modifications to existing programs employing 
conventional detection techniques, programmers can 
selectively disable the Ps’ hardware error detection. 


To understand how hardware-implemented overflow 
detection is helpful, first consider the circumstances 
that cause overflow. For example, inadvertently divid- 
ing an integer by zero results in overflow because the 
operation yields a number too large to be represented 
in the computer’s 16-bit (or other fixed-size) word. 
Similarly, overflow can occur in floating-point versions 
of processors (such as the 99110 version of the 99000 
family) when a numerical result is outside the range of 
numbers expressible in the floating-point format. 

Other common occurrences of overflow are associated 
with the two’s-complement representation of numbers. 
This type of overflow can occur in several different 
circumstances in which the result of a binary operation 
on a specific data type (8-, 16- or 32-bit data, for 
instance) can’t be saved in a word of the same length. 


Review the basics of two’s-complement math 


Consider, for example, that in signed two’s- 
complement arithmetic, the leading (leftmost) bit of an 
integer indicates the number’s sign— ZERO for positive 
and ONE for negative—and the remaining bits com- 
plete the numerical value. 

The bits following the leading ONE of a negative 
number don’t specify a simple integer, however; a 
negative number results from its positive counterpart 
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being complemented and then incremented. For exam- 
ple, a 16-bit two’s-complement representation of the 
number 1 (0000000000000001,) complements to 
1111111111111110, and then increments to 
1111111111111111,, the two’s-complement representa- 
tion Tor’ 1. 

The two’s-complement scheme is useful because it 
allows an unambiguous representation of the number 0 
and because it also works with the ordinary rules of 
integer arithmetic. For instance, a two’s-complement 0 


99000 EXAMPLE 


;READ STATUS REGISTER 

;SET BIT 10 (OVERFLOW ENABLE) TO 1 

;SET STATUS REGISTER TO CHECK OVERFLOW 

;ADD BYTE (OVERFLOW AUTOMATICALLY CHECKED) 
;SUB BYTE (OVERFLOW AUTOMATICALLY CHECKED) 
;ADD WORD (OVERFLOW AUTOMATICALLY CHECKED) 
;DECREMENT (OVERFLOW AUTOMATICALLY CHECKED) 
332 BIT ADD (OVERFLOW AUTOMATICALLY CHECKED) 
;DIVIDE (OVERFLOW AUTOMATICALLY CHECKED) 


STST R5 

ORI R5, 0020 

LST R5 

AB @BYTE1,R1 

SB @BYTE2,R1 

A @WORD1, R2 

DEC R2 

AM @DOUBLE,R3,4 
DIVS @DIVISOR, R3 


CODE SIZE - 32 BYTES 
EXECUTION TIME WITH OVERFLOW CHECKING - 13.0 MICROSECONDS (24 MHZ INPUT CLOCK) 


- 8086 EXAMPLE 


;ADD BYTE 

; INTERRUPT (TRAP) 
SUB BYTE2,BH ;SUB BYTE 

INTO ; INTERRUPT (TRAP) 
ADD WORD1,CX ;ADD WORD 

INTO ; INTERRUPT (TRAP) 
DEC CX ;DECREMENT BY 1 
INTO ; INTERRUPT (TRAP) IF OVERFLOW 

ADD DOUBLE,AX ;FIRST HALF OF 32 BIT ADD 

ADC DOUBLE+2,DX ;SECOND HALF OF 32 BIT ADD 

; INTERRUPT (TRAP) IF OVERFLOW 
78086 TRAPS IF OVERFLOW ON DIVIDE 


ADD BYTE1,BH 
INTO IF OVERFLOW 


IF OVERFLOW 


IF OVERFLOW 


INTO : 
IDIV @DIVISOR 
CODE SIZE - 36 BYTES (WORD ALIGNED) or 31 BYTES (BYTE ALIGNED) 
EXECUTION TIME WITH OVERFLOW CHECKING - 29.3 MICROSECONDS (10 MHZ INPUT CLOCK) 


68000 EXAMPLE 


ADD B BYTE1,D1 
TRAPV 

SUB B BYTE2,D1 
R 


;ADD BYTE 

;TRAP IF OVERFLOW 
;SUB BYTE 

;TRAP IF OVERFLOW 
;ADD WORD 

TRAPV ;TRAP IF OVERFLOW 
SUBQ #1,D2 ;DECREMENT BY 1 
TRAPV ;TRAP IF OVERFLOW 
ADD L DOUBLE,D3 332 BIT ADD 

TRAPV ;TRAP IF OVERFLOW 
DIVS DIVISOR,D3 

TRAPV 


TRAPV 
ADD WORD1,D2 


;TRAP IF DIVIDE BY ZERO (Automatically) 
;TRAP IF OVERFLOW ON THE DIVIDE 


CODE SIZE - 34 BYTES 
EXECUTION TIME WITH OVERFLOW CHECKING - 22.4 MICROSECONDS (10 MHZ INPUT CLOCK) 


Automatic overflow checking allows fast execution of 
arithmetic routines running on the 99000. Other wPs require 
inserted instructions to detect overflow. 
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Conventional overflow checking 
slows program execution 


(0000000000000000.,) complements to 
1111111111111111, and increments to 
0000000000000000, again—the desirable result of nega- 
tion on Q. Likewise, all the other rules for integer 
arithmetic apply. For instance, 2+2 
(00000000000000102.+0000000000000010:) yields 4 
(0000000000000100.), and a number plus its two’s- 
complement number yields 0. 
Several situations can result in errors due to 
arithmetic overflows, however. The addition of two 
positive 16-bit numbers, for example, can yield a sum 
that can’t be expressed as a signed 16-bit number, 
causing arithmetic overflow and an apparent negative 
result. For instance, adding the positive numbers 7100;¢ 
and 1F'00,. results in 9000.5, a negative number, because 
bit position 15 overflows into the sign bit (position 16). 
The operation actually requires a 17-bit two’s- 
complement number to represent the result, and 
conventional carry-detection mechanisms that monitor 
only the most significant (sixteenth) bit position don’t 
necessarily detect the error. 
Similarly, adding two negative 16-bit numbers can 
produce a positive result: 
9105;5.+ A316,.=341By¢. 
In this case, the addition causes a carry out of the sign 
bit, rather than into it as in the previous example. 
A third example of overflow involves taking the 
absolute value of a processor’s largest allowable 
negative integer. The largest negative integer express- 
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| Detecting overflow with hardware 





OVERFLOW-DETECTION METHODS 


JUMP-ON- TRAP-ON- DIVIDE-BY- 
OVERFL evenrvone 
PROCESSOR INSTRUCTION INGTRUGTION 44 


TEXAS INSTRU MENTS 


PROGRAMMABLE 
AUTOMATIC 
OVERFLOW TRAP 


MOTOROLA 





INTEL 





NATIONAL 
SEMICONDUCTOR 


ible in 16 bits, for example, is 8000,, (—32,768). 
However, the absolute value (two’s complement) of this 


number is also 8000, the maximum positive integer 


being 7F FF. (82,767). The absolute-value function thus 
yields an invalid result in this special case. 

Finally, arithmetic overflow can result from ordinary 
division of a signed 32-bit integer by a signed 16-bit 
integer. Because the dividend’s magnitude has a 
maximum value of 2” and the divisor has a maximum 
magnitude of only 2”, the quetient’s magnitude can be 
as great as 2°, a number that generates overflow. 

Whatever the cause of overflow, its effects can be 
devastating. Not only dees an affected numerical value 
lose some precision, but a resulting change in an 
intermediate result can make any ensuing results 
meaningless. | 


Different schemes handle overfiow 

Overflow problems aren’t new, however; program- 
mers have handled them sinee the first days of 
computing. But minicomputer and mainframe program- 
mers traditionally have written code that checks for 


The 99000 uP contains special 
overflow-checking hardware that 
eliminates the need for condition- 
al-jump or conditional-trap instruc- 
tions after each arithmetic opera- 
tion. Bit 10 in the pP’s status 
register controls the capability; if 


that bit is set, an arithmetic over- 
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flow causes the generation of a 
level-2 interrupt (trap) unless the 
interrupt mask has previously dis- 
abled level 2. 

Having control of overflow 
checking in the status register 
allows the automatic saving of 
overflow status with the rest of the 
program context if an interrupt 
occurs immediately after the set- 
ting of the bit. The 99000 automat- 
ically clears bit 10 after saving the 
status register in response to an 
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interrupt so that the interrupt rou- 
tine doesn’t start with the overflow 
interrupt enabled. After the inter- 
rupt routine finishes, the uP re- 
stores the program context. 

Typically, software sets the 
overflow-enable bit at the begin- 
ning of a critical routine to provide 
overflow protection. If an overflow 
occurs, the processor traps to the 
level-2 interrupt handler, which 
includes the overflow-handling 
routine. Because level-2 interrupts 
automatically switch the 99000 
into its Supervisor mode, a user 
need not provide the overflow- 
error-handling routines; instead 
they can be part of the operating- 
system executive that handles 
user-program execution. 

The 99000 also assists in 


multiprecision operations because 
it has built-in 32-bit instructions. 
The 8086, as a contrasting exam- 
ple, performs a 32-bit addition 
with a 16-bit add followed by a 
16-bit add-with-carry. This ap- 
proach would cause significant — 
problems in an automatic - over- 
flow-checking method because 
the first addition operation can 
Cause a temporary overflow. On 
‘the 99000, however, an overflow 
trap can occur only after the 
complete 32-bit operation. Like- 
99000 generate overflow on 8-bit 
numbers rather than larger ones. 

For more information on the 
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overflow errors after each arithmetic operation. Some 
advanced minicomputers have built-in arithmetic over- 
flow-detection circuitry similar to that found on the 
99000, but most still rely on the traditional software 
approach. 

The traditional method checks for overflow by 
executing either a conditional-jump instruction or a 
conditional-vectored-trap instruction. The jump meth- 
od causes a direct branch to a correction routine after 
overflow detection, whereas the trap method branches 
to a global location where the program derives a 
correction-routine address from a special table of trap 
vectors. On most pPs, conditional instructions must 
follow each arithmetic operation, potentially doubling 
the length of numeric-intensive routines and signifi- 
cantly slowing them as well. 

An alternative method of checking for arithmetic 


overflow involves use of a Sticky flag. The 8087 numeric 


coprocessor, for instance, clears a flag when it receives 
a set of operations to perform; the flag then sticks if an 
overflow occurs during the operations, so a set flag 
after completion of the operations warns of an error. 
The obvious disadvantage of this method is the 
difficulty of determining exactly when the overflow 
occurred. And without knowing precisely which in- 
struction caused the overflow, recovering from the 
overflow and determining which operand caused the 
error are also difficult. 


Interrupt method improves handling 

On the 99000, the arithmetic-overflow check occurs in 
hardware under control of a bit in the device’s status 
register (see box, “Detecting overflow with hard- 
ware”). The 99000’s circuitry automatically generates 


Other overflow considerations 





an interrupt whenever overflow occurs, transferring 
control to a global overflow-error-handling routine as 
the trap method does but without slowing program 
execution with repetitive conditional-trap instructions. 
The elimination of inserted overflow-checking instruc- 
tions thus allows programs to run at full speed and with 
no increase in size. And because interrupts occur 
immediately after overflow (unlike the Sticky-flag 
method), simple error-recovery methods are possible. 
Further, because a bit in the status register controls 
overflow checking, a program that doesn’t need auto- 
matic checking can selectively disable it. 

Because other 16-bit Ps (table) don’t provide such 
hardware features, the insertion of overflow-checking 
instructions in arithmetic routines typically results in 
extended execution times. A benchmark comparison of 
some times for several popular Ps appears in the 
figure. EDN 
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Article Interest Quotient (Circle One) 
High 473 Medium 474 Low 475 


8087 for 32-bit operations, for 


(Ed Note: The following additional 
points apply to overflow detection 
and might influence the approach 
you take in processor selection 
and program design.) 
Sometimes the automatic de- 
tection of overflow can be an 
inconvenience. If an Arithmetic 
Left Shift operation is used to 
make a Logical Left Shift and the 
most significant bit changes dur- 
ing shifting, what might appear to 
be an arithmetic fault actually isn't. 
The 99000 allows you to disable 
overflow checking before such an 
operation and enable it again 
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afterward, but this process can 
entail substantial overhead. Con- 
sequently, automatic overflow de- 
tection is best suited to situations 
in which most of the operations 
involve signed arithmetic. For 
mixed-mode operations (signed 
and unsigned), testing for over- 
flow with conditional-jump or con- 
ditional-trap instructions is better. 

Moreover, you can use a nu- 
meric coprocessor to detect over- 
flow on multiprecision operations, 
but don’t forget the overhead 
involved in transferring numbers 
back and forth. You can use an 





instance, but the transfer over- 
head makes it impractical to do 
individual simple operations such 
as binary integer addition. In this 
case, it’s better just to check for 
overflow in your program. 

Finally, newer and faster pPs 
can permit faster execution of 
arithmetic routines even without 
hardware-implemented overflow 
detection. The 80186, for exam- 
ple, running with an 8-MHz clock, 
yields a much lower benchmark 
time than that reported for the 
8086 in this article. 
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For the first time! 


viewing in a 100 MHz 








If a portable oscilloscope appeals to 
you, but the ever-shrinking screen 
size and poor picture quality 
associated with portables don’t, then 
HP’s general-purpose 1745A and 
delta-time 1746A give you new 
reasons to buy your next oscilloscope 
from Hewlett-Packard. Having 
CRT’s larger than available in any 
other portable, the 1745A/1746A are 
easy to use and provide improved 
picture quality. These models give 
you the high performance expected 
from laboratory quality oscilloscopes, 
the added convenience of a portable 
package, and customer-proven 
reliability. 


43% larger viewing area 
Compare the large 9.5 cm x 12 cm 
screen size of these scopes with the 
portable you’re now using. Not only 
is it larger, but the new rect- 
angular format has a 
full 10 division vertical 
scale and a wider 10 
division horizontal 
scale. This new format 
increases resolution , 
yielding laboratory 
quality measurement 
performance. 

With HP’s new 10 x 
10 division large screen 
scopes, full-scale 
voltage display is con- 
veniently ten times the 
deflection factor. This 
simplifies mental 
arithmetic compared to 
smaller screen scopes \ 
having only eight divisions 
full-scale. You save time by 
getting the right answer quickly. 
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Improved picture quality 
While other oscilloscope manufac- 
turers are down-sizing CRTs to fit 
smaller packages, HP has improved 
your visual access to higher quality 
measurements. 

Along with a larger screen, you get 
a better picture. It’s brighter and 
crisper for easier viewing. And a 
small spot size, combined with HP’s 
larger, higher resolution screen, 
makes interpreting waveforms easy. 

What’s more, there’s a new con- 
trast filter that makes measurements 
easy on the eyes. By improving the 
trace-to-background contrast and 
eliminating annoying reflections, the 
filter helps reduce user fatigue. 
Traces really stand out—even in 
bright, ambient light. By combining 
the advantages of a larger screen 
with improved picture quality, 





operators remain alert longer and are 
less prone to making errors. 
Built-in quality 

Quality and reliability are designed 
and built in from the beginning to 
ensure uncompromising perfor- 
mance. The 1745A/1746A designs 
use field-proven circuits that for over 
five years have been incorporated in 
HP’s most reliable portable 
oscilloscope, the 1740A! Circuit 
component selection is based on ex- 
tensive industry and HP reliability 
history and testing. 

Careful design choices assure long 
life and dependable operation. These 
include a convection cooled environ- 
ment sealed from dust and other air- 
borne ambient contaminants, and the 
use of the reliable large screen CRT 
from our most advanced oscilloscope- 
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Actual size. Cut out 
and place next to the 
portable oscilloscope 
you are now using. 
See what a 40% 
larger viewing screen 
means to your 
measurement solutions. 


the 1980A/B Oscillo- 
scope Measurement System. 
But it doesn’t stop with design. 
Exacting manufacturing standards 
were developed to build the 1745A/ 
1746A. These include computer- 
automated loading, testing, and 





power-cycle aging of all PC boards. 
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aboratory quality 
portable oscilloscope. 


SD NS ED GD SP SD SP SP EP SP SF SP SP OD DP OP SP SP OD OD OF 8 OE EO OO De, 


The resulting 
99.1% turn-on means 

you get an oscilloscope requiring 
practically no rework prior to ship- 
ment. More importantly, it means the 
1745A/1746A will operate virtually 
free of trouble and will help you 
realize design, production, shipment 
and profit goals. 

So before you automatically buy 
your next portable oscilloscope, stop 
and compare the scope you’re now 
using with HP’s 1745A and the 
1746A. You'll discover a faster, 

CIRCLE NO 69 
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easier, more profitable way to make 
your measurements. 

Call your local HP sales office 
listed in the telephone directory 
white pages. Ask your HP field 
engineer in the Electronic 
Instruments Department for a demo. 





(7) eackaro 


137 





John C Mein, Professional Engineer 


Real-time LSI clock chips 


ease yP-control tasks 


By providing a grab bag of useful timing outputs compatible with 
wP-based systems, multifunction clock ICs can help you 


implement a variety of timekeeping functions with a 
minimum of hardware and software overhead. 


over, the devices provide a variety of useful timekeep- 
ing functions difficult to implement otherwise. 


With the LSI real-time clock chips described here, you The table lists clock chips available from Motorola, 
can significantly reduce your microprocessor-based National Semiconductor, NEC, Holt, Oki, RCA and 
system’s hardware and software requirements. More- Western Digital. Although no two of the chips are pin 


138 


MANUFACTURER 


MOTOROLA 


NATIONAL 
SEMICONDUCTOR 


NATIONAL 
SEMICONDUCTOR 
NEC 


HOLT 


OKI 
SEMICONDUCTOR 


OKI 
SEMICONDUCTOR @) 
RCA 


WESTERN 
DIGITAL 


CLOCK-CHIP FEATURES 


MODEL MINIMUM MAXIMUM 


RESOLUTION COUNT 





MC146818P 


30.517 
uSEC 


wee 


imi: SR pe a ee 


MM58174AN 


MM58167AN 


uPD1990AC 
HI-8 15.3 

pSEC 

278 

pSEC 

278 

pSEC 

488 

ane 


WD2412 28 e 6 * 
Bee 


MSM58321RS 


CDP1879 


G) THESE DEVICES REQUIRE THE USE OF EXTERNAL PULL-UP RESISTORS 


LISTED DEVICES OTHER THAN THE NATIONAL SEMICONDUCTOR AND OKI UNITS PROVIDE A CHOICE OF 12- OR 24-HR FORMATS; 
IN 12-HR MODES THESE DEVICES FURNISH AM AND PM INDICATIONS. 


TYPICAL DISSIPATION EQUALS 200 mW. 
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TO POWER-SUPPLY 
PIN ON CLOCK CHIP 


Fig 1—Able to power a clock IC, this battery-backup circuit 
can keep you from losing time in the event of a power failure. 





compatible, they share several common features—for 
example, they all furnish second, minute, hour, date 
and month outputs. 

All of the chips operate from the »P’s power supply. 





AUTOMATIC 


CURRENT DRAIN SUPPLY VOLTAGE ACCESS 
TIME 


ACTIVE | STANDBY ACTIVE) STANDBY 
(uSEC) 
(V) (V) 
f) TO 








100 vA 3TO 
5.25 
" me 

7 
7 

20uATO SOTO 4TO 4TO 

45 mA | 200 pA 10.5 10.5 

° ° (3) wa 4.5TO - 0.25 
6.3 
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NOLOGY 


To protect against loss of timing data in the event of a 
power failure, you can provide a backup power source 
such as a NiCd battery, kept at full charge with a 
trickle-charging circuit (Fig 1). 

The clock chips readily interface with microproces- 
sors, requiring few glue components or none at all. Fig 
2 shows, for example, the marriage of Motorola’s 
MC146818 to a typical single-chip C. In this example, 
a 4.194304-MHz crystal provides the timebase; the 
MC146818 also accepts 1.048576-MHz and 32.768-kHz 
(commonly used in watches) crystals. With higher 
frequency crystals, you obtain finer resolution at the 
expense of higher power dissipation. 


Power-down circuit cuts power consumption 


One useful application of these devices is a wakeup 
control for a wP, to reduce system power consumption 
in intermittent-use situations. Fig 3 shows a typical 
configuration using an RCA CDP1879 in an 1802-based 
system. In this circuit, you use the alarm and 
power-down features of the CDP1879 to control the 
wP’s sleep and wakeup states. 


TECH- PRICE COMMENTS 


(FOR EACH 
PLASTIC 
PACKAGE IN 
QUANTITIES 
OF 100) 


DAYLIGHT SAVINGS TIME 
PROGRAMMABLE PERIODIC INTERRUPT 
¢ SQUARE-WAVE GENERATOR 


e SEPARATE ADDRESS AND DATA BUSES. 
e —55TO + 125°C VERSION 


¢ 5-BIT ADDRESS BUS 
e 3-STATE DATA BUS 


° RIAL I/O 
e 40-BIT TIME DATA 
e MULTIPLEXED ADDRESS/DATA BUS 


° 1-HzOUTPUT 
¢ PROGRAMMABLE PRESCALER 


¢ BIDIRECTIONAL I/O BUS 
e INTERRUPTS AT 1024, 1, 1/60 AND 1/3600 Hz 


e BIDIRECTIONAL I/O BUS 
e INTERRUPTS AT 1024, 1, 1/60 AND 1/3600 Hz 


¢ BCD TIME/CALENDAR OUTPUTS 
e uP SLEEP/WAKEUP MODE 


e POWER-FAILURE FLAG 
¢ TTUCMOS COMPATIBLE 





139 


Classic Jee Bee Racer, circa 1932 





Detent Switches, circa 1947 


Our Detent Switches. . .the high flyers 
for your multi-position, multi-pole applications! 


This is a versatile series of compact, economical rotary 
detent switches for heavy-duty applications requiring a 
large number of positions and/or poles. 


As many as 75 poles are possible. ..and up to 16 positions! 
The électrical ratings (continuous) are up to 30A at 6O00V. 


Typical applications include uses as simple as on-off 
switching or selector switching (up to 16 positions or 
15 positions plus “‘off’’). . .to as complex as voltmeter, 
ammeter and transfer switches. They are utilized in thou- 
sands of standard applications and are frequently custom 
designed for unique customer needs. 


The contacts are our proven, reliable knife-type, double- 
finger wiping blades that provide positive low contact 
resistance on two sides of the stationary contacts which 
are integral with the connection terminals. All this takes 
place within an enclosed insulating deck-section. 


The modular design of these switches permits a wide range 
of standard and special options including waterproof 
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mounting, key-lock and key-operated, solenoid-lock, 
spring return, push-to-turn, and many more. They can also 
be specified in ganged versions to operate a series of 
switches with one handle. All detent switches are available 
for standard 4-hole panel mounting. A miniaturized version 
can be single-hole mounted. 


The entire series is UL Listed and CSA certified. They are 
prime representatives of Electro Switch quality and design. 
Complete test data and detailed specifications are available 
for the asking. 


ELECTROSW/TCH 


ELECTRO SWITCH CORP. 
Weymouth, Massachusetts 02188 


Telephone: 617/335/5200 ¢ TWX: 710/388/0377 
CIRCLE NO 70 
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Reduce «P power consumption 
with sleep/wakeup control 


4.194304 MHz (TYP) 


! 


8 ADDRESS/DATA 8 
uP ADDRESS STROBE 
vege | [ao 
REA 
‘oo 

3021 WRITE 


Mr Nasir tated cn ‘tid wei Gets. wnt’ snals neh glib Sueeh Wisi is tow enip, teed nk aU IEEE i sell 


Fig 2—Iinterfacing clock chips with Cs requires few glue 
components or—as is evident in this hookup of Motorola’s 
MC146818 to a microprocessor—none at all. 














No 
Ny 
No 
XTAL 


CDP1800 


XTAL 


Ye CD40107 





Ve CD40107 


A typical shutdown/startup sequence for this system 
proceeds as follows: 








The wP has finished a task and will be inactive for 
the next 6 hrs. 

The wP loads the CDP1879 alarm registers with 
the desired wakeup time. 

The CDP1800’s Q output is set HIGH, which 
stops the pP oscillator. (Alternatively, in an 
NMOS system, power to all components except 
the clock chip could be shut off.) 

The CDP1879 receives this Q-output signal as a 
power-down signal. 

The CDP1879 drives all pins to a high-impedance 
state to accommodate powered-down chips. 

The CDP1879 eventually times out and sets an 
alarm by driving its INT output LOW. 

The alarm signal resets the pP (to avoid oscillator 
startup problems) and flags the processor to run a 
warm-start routine. 





Fig 3—For applications involving intermittent ~P use, you can employ this power-down circuit based on RCA’s CDP1879 


real-time clock IC and thus save significant amounts of power. 
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1. Positive lever action 


operates in 4 directions 5. Nylon pivot block 


6. Over 1-Million 
2. Switch lever action trouble-free cycles 
...lock or momentary 

or full 360° turn 7. Heavily plated 
steel and brass parts 


prevent corrosion 


3. Durable steel frame 
houses stainless 
steel shaft 


8. Rigid long-life 
construction 


. Tarnish-free 
Paladium contacts; 
contact rating: 
3AMPS, 110V AC, 
non-inductive 


4. Multiple 
combinations of 
contact assemblies 


10. P.C. or solder 
terminals 








...and worth it when your system 
demands only the finest! 


Write or phone today for all the details... plus the 
illustrated full-line Capitol Switch catalog. 


: tf e Capitol Machine me 


d Switch Company pitol 
SWITCH 


87 Newtown Road 








Danbury, CT 06810 
203/744-3300 
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Theties 
that bind. 


Nytyes by Heyco. 


Choose from the widest line of 
Self-Locking Nylon Cable Ties. 


Heyco NYTYES provide a secure method for 
bundling cables, wires, and hoses from 1/16” 

to 8-1/8” in diameter. They’re easily assembled by 
hand or tool and available for regular, heavy duty 
and mountable applications. Most NYTYES come 
with bent tips for easy insertion. U.L. recognized. 


Tie one on. Write for free samples. 


HEYCO MOLDED PRODUCTS 


P.O. Box 160, Kenilworth, NJ 07033 
(201) 245-0033 e TELEX: 844771 
Outside New Jersey call toll-free 800-526-4182 


cee. 





543A 
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Choose the clock chip 
that fits your ~P system 


e The pP, into its normal software sequence, 
writes to the CDP1879 control register to reset 
the interrupt request. EDN 


For more information... 


For more information on the real-time clock chips 
referenced in this article, circle the appropriate numbers 
on the Information Retrieval Service card or contact the 
following firms directly. 


Oki Semiconductor 
1333 Lawrence Expwy 
Santa Clara, CA 95051 
(408) 984-4842 

Circle No 747 


Holt Inc 

8 Chrysler Ave 
Irvine, CA 92714 
(714) 859-8800 
Circle No 743 


RCA Solid State Div 
Rte 202 

Somerville, NJ 08876 
(201) 685-6000 
Circle No 748 


Motorola Integrated 
Circuits Div 

3501 Ed Bluestein Blvd 
Austin, TX 78721 

(512) 928-6800 


Circle No 744 Western Digital Corp 


2445 McCabe Way 
Irvine, CA 92714 
(714) 557-3550 
Circle No 749 


National Semiconductor Corp 
2900 Semiconductor Dr 

Santa Clara, CA 95051 

(408) 721-5000 

Circle No 745 


NEC Electronics 
252 Humbolt Ct 
Sunnyvale, CA 94086 
(408) 745-6520 
Circle No 746 








Author’s biography 


John Mein is a systems engi- 
neer in Texas’ Instruments 
Inc's Semiconductor Group 
(Denver, CO). A member of 
NSPE, Eta Kappa Nu and Tau 
Beta Pi, he obtained his BSEE 
degree at Kansas State Uni- 
versity and his MSEE at Stan- 
ford. John enjoys snow skiing, 
photography, personal com- 
puting, traveling and collecting 
matchbook covers. 
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Notes on using EDN’s Technical Article Database 


The articles referenced in this database are listed as much as possible according to the main topic each covers. 
Key-word descriptions can be specific or of a more generic nature. Thus, an article might be listed under specific 
topics such as A/D converters, disk drives or oscilloscopes, or under more general terms such as testers/testing, 
signal sources/generation and timer ICs and circuits. 

Because of space constraints, we have had to severely limit cross-referencing of articles. Therefore, no single listing 
category reflects all the articles published in that category. For example, not all microprocessor articles are listed 
under the Microprocessors key word; the main focus of some might lie in interfacing, memory management or data 
conversion, or in a specific application. 

Your first step in searching for an article should be to see if your topic is listed in the master key-word index. If not, 
try a related but less specific topic. Then go to the appropriate point in the database and scan article titles, which are 
listed alphabetically within each key-word category. 

Most nontechnical articles not listed elsewhere can be found under the Management key-word listing; articles about 
and from trade shows and technical conferences are in the Conferences/Conventions listing; and nonspecific 
semiconductor stories are in the Integrated Circuits, General group. Information provided in each article listing 
includes article title, author, company, magazine name, issue date, starting page number and article length. 

EDN’s editors have compiled this database as a service to you, our loyal readers, to help you with your monumental 
data-retrieval tasks. If you have any comments or criticism regarding this effort, please tell us so that we can improve 


next year’s database. 


Roy Forsberg 
Vice President and Editorial Director 


PS: Reprints of this database will be available at $12 a copy. Subscribers outside the US must add $2 to cover Air 
Mail postage (except to Canada and Mexico). Send your order and check to EDN Technical Article Database Reprints, 
221 Columbus Ave, Boston, MA 02116. 


192 EDN JANUARY 6, 1983 














Teehnical Article 


Database 


Table of Contents 


32-bit microprocessors ...........6%% 194 
UEP OOIVSPRNG oi oie a ee ee a ee 194 
RES he he Vth ER Me ee 194 
RE MES a A Sales be a eee 194 
PITS ec Cie Cee ee pee ee 194 
mraiog 1/C) GOards.. ie ae ee 196 
PaOS PIOCESSORS: eS re SS 196 
BO SMNGNOS sa he ee eG Pes ae 196 
Arithmetic chips/circuits.............. 196 
Batay ProCeSssOrs. eR cs 196 
Artificial intelligence ................ 196 
MIS. bb Gk AN ohceh ce Ble se eH R uke a eee 196 
MNCS iS el ee ee eat es 196 
Back-end processors................ 196 
BP OCI oy ck ee se ns 196 
MUNN ar Se hay be ie ds go 196 
Per OyMCONMEOT So eo es hee a 196 
Ra ees Sy aly ce a 196 
SRR SN ay Si ne ae OEE 201 
rat CONMDNENE ae or 201 
MEANS sid Se ek Ree Male We 201 
Gapachance meters 6. es 201 
RURMA ah e  een  a 201 
SHIGUIETIOWCUON... 2) GR CG 201 
BION CHEUNG a ie eee ee 201 
ROMDSIAUHO oe. a a EY 201 
SITTIN os aoe hulp as ciged eee es 201 
Computer I/O processing............. 201 
Computer credit cards............... 201 
Computer sciénce networks........... 201 
Computef terminals... 2... ee 201 
Conferences/conventions............. 201 
RM: oe es acco alg gees 202 
Consumer. electronics «26. eS 202 
RTUCHOIS 5g oe tee Dag ie 202 
BOGnd GOViC6e a. Se pas Se 204 
FREI SRCLE A ONES NO eR Se HRS 204 
Rene MHIONS sc BOER es ee 204 
Geaererit BOUICOS 2s. SOAS ees 204 
BV WACOIS SUE Ce 204 
BA COPVGIIOIS oS EEG 204 
BRS So Ga ee OG ee a 204 
Erol HOGUIOIOIS «sa ee 204 
ERE TO eo PV Se wee ak, 204 
Beate AOUISMION 0 kta a et 204 
aie COMMUNICATIONS: oo OI aN 209 
RPO IOUIOTS. eo Se a ee Oey 209 
eC MORN oo ee ON ae 209 
MOROUNCOCHOUIIO Sis). oo a a ES 210 
CPS rcs eR PSE ee 210 
ROSKIOD COMPUICIE. . wk ee Oe 210 
Development systems............3.. 210 
NN RU a Ts NaS ie Caan aes 210 
Digital signal processing ............. 210 
BRMMOTOCUNOTS: ii ie Sie vce wees 210 
BU GHIVOS: oe ke eo ee ee 210 
BMRK-GriVe tOSIETS 3. ee 210 
BEGEHGY CNVONS oa ewok oe. 210 
BROENAYS 55 se uu Rm ee 210 
Berrtesting:. : ie. c Se eo ae ey 212 
SUNOS oS SRG eae ys ks WE ee 212 
Engineering workstations............. 212 
BE ES ial CSN OES ais as 212 


EDN JANUARY 6, 1983 








FIV COMVEREES. os 4 3 hos eee eee 212 
Fans G:OWetS: oo oe ae e 212 
Pier Gee 6 oo Peer. 212 
PION Gress. i wees pales 212 
PA Ye as kG. oa eg se RS 212 
Frequency measurement............. 212 
Frequency multipliers ............... 212 
PUSOG ok ss si ea Se 212 
GR RERTIOINS oR ale 216 
GAAS WIERD. oo oe etek 216 
Graphieareroinals . 88 Yo cia ees 216 
MYON te. Sb ss ea we eo 216 
In-circultemulators ... 66 eee eee 216 
Independent testing labs............. 216 
Teo ey Sea nai ce ese AS. Gai oar 216 
industrial electronics . . 2.22.4. 216 
Instrument interface systems.......... 216 
Integrated circuits, general............ 216 
Intelligent instruments ............... 218 
Interconnection systems ............. 218 
Keyboard encoders..............--. 218 
Ke YVRGRRIG oes ts as 218 
1S oa BE on > os 218 
Leadiess Crip Garriers . 6. ih se < 218 
LOCK CHGUNR sy vu. foe Kae ee eee aN 218 
LOGIC AAMMNIROIS.. 5.8. SU ee wa 218 
Low-voltage-inverter logic ............ 218 
Mainframe computers ............... 218 
MITT ok 218 
MOTION ee Oe gs 220 
Memory Controllers... 3 ee ea. 223 
Microcomputer buses ......+.....:.. 223 
Microcomputer interfacing............ 223 
WHCIOCINT III =e ne le Rae ye 224 
Microprocesgor buses 6 cee ek. 224 
Microprocessor support chips ......... 224 
WaOrOprOmemnore 6 Sb Se ee eg 228 
MICrODrOGFAMMMING «6 oe re eS 228 
SOI ss ey Se eae Seas 228 
Military @IBCHOHICS | 0 Sy ee eee 230 
MINICONT ames sc. Ce Ea ee eres 230 
MIOCOIIE ert ek ee OR 2 230 
Mots COMME i 6 Oe 230 
MIOIOTS i cpa a ee ee ee 230 
MURIDIONONS or hig a a eG 230 
MUuRiplers so ao ek wee 230 
Multiprocessing 7 cio os iris ss 230 
Noise AMIING: «ee ek ee es 230 
Nontin@ar CiCUNE aye SSeS 230 
Office automation oa ye 232 
On-line procesSing§s3y ee ea ee Se 232 
OP BING 3.15 a eee de 232 
Optoeldctronicss . hese ee ees 232 
COOCMBIOTS 5655p a ee rere ee Ls 232 
COSCHOSCODEE hese ed ek Fe Sip ics 232 
PIS RIN rt oes ee see AS 232 
PIN GHRGRG bce eed Cee ERE es 232 
PROM programiners .. ie ee Bae 236 
PRK ee OS i co wakes «ee 
PROSIVE HANS as pk hoes CaN 236 
POO CMCIONS Ghd bg oe AN sea ols 236 
POTSONnal CONIDUICNS =. iN cae ce 236 
PhaSe-OCKed TOONS: oe Se 236 














Photovoltaic technology.............. 236 
PISO i is ee ee le wT 236 
POISAHININONS |. ko a sin ee VISTO 236 
Power semiconductors .............. 236 
POWSGUDDIOS ier So yis ee bo re 236 
PROS CRte fe i Cs 238 
SORES fee era ees Ca ik we 238 
WROCOSS CONC nh es ee 238 
PHOOUCHOT 20 os yeas woah 9 ee a eek 238 
Pulse COtCuOh. i. i0s ue ei. FOG Se 238 
Pulse-width modulators.............. 238 
RE IOVOl INOIOTS Sk oe AE Sa e 238 
Fido CONVENES 2. PE SS 238 
MSAede INOMACeS are ea 238 
PUICOTGOIR a8 Ns 8 5 OC a eae Pe 238 
PUSAN ea a ie ee eye 238 
PRES ee oh te ee ae ae a 238 
FUBGISIAIS i ions ees Pe 239 
ORNUCS ke Ais oa Sr a ae aoe 239 
TOWEL SWHOHOS 3 nei ee i 239 
S/O) CONVERGE 5256 Pee eA 239 
SAPP CUCM ey Sch Se a me a 8 8 Tea A 239 
en EA ee ate Ss Ce Bt ime ONL ER am 239 
MOHICE IIONS Sis ay he a 239 
Schottky rectflete 3 a ek se 239 
Semicustom/custom LS] ............. 239 
Sensors/transducers .............44. 239 
Serial/parallel converters............. 240 
BONOS EG Ai aks ew RA ee eae 240 
GORGE Sc eS eee ere iis ty 240 
SoHE ROGISNONS ok ON Sc APs 240 
Signal PIOOBSSING As a is a ES 240 
Signal sources/generation............ 240 
Signature analyzers ................ 240 
Small-signal transistors .............. 240 
SOURIS iS ANGOES Se oh Gas oa 240 
Spectrum-analyZere ob eee a ws 246 
Standanie eo ee ey he ee as 246 
SOG eS ee ees 3% 246 
Syric SGDATaIOTS os Se CR ee ke 248 
TT We eo a Pe ie GG 248 
Tape Orivense? oc ve ern AC es a 248 
Telecommunications ..............4. 248 
Temperature measurement ........... 248 
TOSUINGAGSIONE ee an cen 248 
FHOEMMSHIMEGING $56 SAG Ses 250 
Mer ICS BNE CUOUNG 6 8 Gas Ae 250 
TONG GOMOIOIONS 6b ONS ek Sle ees 252 
SPOON IE UTI ho ee le ted 252 
TIOPIOTIRR 0 a Ce ay a 252 
Transmitters/receivers............... 252 
WRG OOS Se cree ac rea ates 252 
True-rms measurement.............. 252 
Vi COMVRTION Si ese Se ees ees 252 
Vertical recording technology.......... 252 
WO ee i a ee ee 252 
WVIGOGIOKOIGIONE 5 bei eS 252 
MOS WR as As Gee ea eC ee 252 
VORBOG CONVOMGIS 5-6 eee 254 
Waveform analyzers/analysis.......... 254 
Weight measurement ............... 254 
WES & CONG. a ee ey WR 254 








EDN Technical Article Database 


November 1,’81—October 31,’82 





32-bit microprocessors 

Compact-code iAPX 432 addressing techniques. Stan Mazor, 
Sandy Wharton, Intel Corp, Computer Design, May 1982, pg 
249, 3.5 pgs. 

Examine programming objects from another viewpoint. Jack 
Hemenway, Hemenway Corp, EDN, Nov 11, 1981, pg 275, 4 
Pgs. 

Promote user privacy through secure memory areas. Stan 
Mazor, Sandy Wharton, Intel Corp, Computer Design, Oct 
1982, pg 89, 2.75 pgs. 

Understand program structure to fathom 432 operation. Jack 
Hemenway, Hemenway Corp, EDN, Jan 6, 1982, pg 147, 6 
pgs. 
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A/D converters 

12-bit ADC chip offers speed and easy uP interface. Gerard 
McGlinchey, Advanced Micro Devices, Electronic Design, 
Mar 4, 1982, pg 79, 7 pgs. 

1-m process shrinks and speeds up flash converter. Michael 
Lammert, Richard K Olsen, TRW Inc, Electronics, May 5, 
1982, pg 135, 2.75 pgs. 

4-bit flash chip guarantees 100-MHz, 8-bit system. Brian Gillings, 
Advanced Micro Devices, Electronic Design, Dec 24, 1981, 
pg 95, 7 pgs. 

6-bit a-d chip steps up the pace of signal processing. John 
Muramatsu, Richard K Olsen, TRW Inc, Electronic Design, 
Sept 16, 1982, pg 89, 8.5 pgs. 

ADC's exponential response linearizes logarithmic sensors. Eric 
Micho, Delphian Corp, Electronic Design, July 22, 1982, pg 
166, 2 pgs. 

CMOS on sapphire sparkles for video-speed encoder. Victor 
Zazzu, RCA Solid State Division, Electronics, May 5, 1982, 
pg 137, 2.5 pgs. 

Converter monitors supply voltage, current. Peter Bradshaw, 
Intersil Inc, EDN, June 23, 1982, pg 194, 1.25 pgs. 

Data converters Special Report. John Tsantes, Eastern Editor, 
EDN, Aug 18, 1982, pg 76, 16.5 pgs. 

Fast CMOS a-d chip samples inputs. Leonard Sherman, National 
Semiconductor, Electronic Design, July 8, 1982, pg 149, 7.5 


Pgs. 

Great Gator Giveaway—Part 3: Winning data-converter circuits: 
Jon E Cornell, Harris Corp, EDN, Aug 18, 1982, pg 125, 8.5 
pgs. 

High accuracy with standard ICs: an elegant ADC’s forte. Doug 
Rife, Hunter Associates Laboratory Inc, EDN, Apr 28, 1982, 
Pg 137, 7.5 pgs. 

Increase analog-system accuracy with a 14-bit monolithic ADC. 
Ziya Boyacigiller and Steve Sockolov, Intersil Inc, EDN, Aug 
18, 1982, pg 137, 7.5 pgs. 

wie horsh 10-bit A/D converter with a 16-bit microprocessor. 
Sorin Zarnerscu, Consultant, Electronics, Apr 21, 1982, pg 
146, 2.25 pgs. 

Keep tabs on liquid level with a low-cost ADC. George Riehm, 
Signetics Corp, Electronic Design, Nov 12, 1981, pg 247, 
7.33 pgs. 


N-bit ADC is fast but inexpensive. Dan Baker, Litton Microwave, — 


EDN, Nov 11, 1981, pg 281, 1 pg. 

Optimize .P-system throughput with a fast, 5-mode, 12-bit ADC. 
Edgar Macachor, Advanced Micro Devices, EDN, Sept 15, 
1982, pg 169, 7.5 pgs. 

Serial a-d delivers noise-free analog signal processing. Tim 
Regan, National Semiconductor Corp, Electronic Design, 
June 10, 1982, pg 217, 8 pgs. 

Smart A/D doubles throughput. Andrew W Davis, Data Transla- 
tion Inc, Computer Design, Nov 1981, pg 143, 2 pgs. 

Switched-capacitor technique improves A/D conversion. M 
Lobjinski, R Bermback, Technical Univ of Darmstadt, Elec- 
tronics, June 2, 1982, pg 149, 1.33 pgs. 

Test video A/D converters under dynamic conditions. Walter 
Kester, Analog Devices Computer Labs Div, EDN, Aug 18, 
1982, pg 103, 10 pgs. 

Tests unearth A/D converter’s real-world performance. Martin 
Neil, Art Muto, Hewlett-Packard Co, Electronics, Feb 24, 
1982, pg 127, 6 pgs. 

Use flash ADCs carefully to handle high-frequency signals. 
Trevor Emmens and Mark Lonsborough, Ferranti Electronics 
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Ltd, EDN, Mar 17, 1982, pg 137, 6 pgs. 

ATE 

Automatic calibration sharpens VLSI testing. Alex Nagy, Allan 
Futterman, Hoshang Vaid, Fairchild Camera and Instrument 
Corp, Electronic Design, Apr 29, 1982, pg 205, 6 pgs. 

Automating test generation closes the design loop. Robert 
Hickling, Glenn Case, Fairchild Camera & Instrument Corp, 
Electronics, Nov 30, 1981, pg 129, 5 pgs. 

Benchtop IC testers’ capability surges. Warren Yates, Associate 
Editor, Electronic Products, Sept 7, 1982, pg 63, 5 pgs. 
Board testing meets the challenges of ECL. Joe Prang, GenRad 

Inc, Electronics, Dec 15, 1981, pg 146, 5 pgs. 

Capable analog testers handle a variety of devices. Chris 
Chrones, Testing Technology, EDN, Jan 20, 1982, pg 141, 
7.5 pgs. 

Combining device burn-in with testing promises lower cost and 
higher reliability. Andy Santoni, Contributing Editor, EDN, 
June 9, 1982, pg 65, 5 pgs. 

In-circuit test systems enhance all manufacturing stages. Andy 
Santoni, Special Features Editor, EDN, Mar 3, 1982, pg 35, 4 
Pgs. 

Instruments Special Report. Andy Santoni, Special Features 
Editor, EDN, Dec 16, 1981, pg 330, 5 pgs. 

Multiplexed measuring devices reduce in-circuit test expenses. 
Michael W Schraeder, GenRad Board Test Div, EDN, May 
12, 1982, pg 187, 3 pgs. 

Structured programming cuts GPIB software costs for ATE. 
Nelson Urdaneta, Christopher Chui and John Robinson, 
Racal-Data Instruments Inc, Electronic Design, Feb 4, 1982, 
pg 107, 6 pgs. 

Telecomm-IC checkout problems bow to automatic device test 
systems. Andy Santoni, Contributing Editor, EDN, Oct 13, 
1982, pg 69, 3.5 pgs. 

Test techniques for ECL loaded boards. Stephen E DeSimone, 
Fairchild Test Systems, Computer Design, June 1982, pg 
137, 4.75 pgs. 

Tester takes on VLSI with 264-K vectors behind its pins. Garry C 
Gillette, Teledyne Inc, Electronics, Nov 3, 1981, pg 122, 6 
Pgs. 

Active filters 

Approaching filters discretely. Stan Mazor, Intel Corp, Computer 
Design, Apr 1982, pg 159, 3.5 pgs. 

DTMF bandsplit filter detects supervisory tones, too. Noe! Bou- 
tin, Consultant, Electronic Design, Sept 2, 1982, pg 195, 1 


Pg. 

Delay line eases comb-filter design. Hanan Kupferman, Century 
Data Systems Inc, Electronics, Sept 22, 1982, pg 154, 1.25 
Pgs. 

Design active elliptic filters with a 4-function calculator. Arthur D 
Delagrange, Department of the Navy, EDN, Mar 3, 1982, pg 
135, 3.5 pgs. | 

Digitally control filter gain, cutoff. Earle West and Henry Wurz- 
burg, Motorola Inc, EDN, Mar 3, 1982, pg 158, 7 pg. 

Handheld wC aids low-pass-filter design. Hank Librach, Consul- 
tant, EDN, Apr 14, 1982, pg 201, 0.75 pgs. 

ICs and semiconductors Special Report. John Tsantes, Eastern 
Editor, EDN, Dec 16, 1981, pg 102, 10.5 pgs. 

Program quickly figures complex filter parameters. Steven 
Hageman, EH International Inc, Electronic Design, Mar 31, 
1982, pg 105, 5.5 pgs. 

State-variable filter has high Q and gain. Kamil Kraus, Consul- 
tant, Electronics, Sept 22, 1982, pg 157, 1 pg. 

State-variable filter trims predecessor's component count. James 
H Hahn, Interface Technology Inc, Electronics, Apr 21, 1982, 
pg 126, 1.25 pgs. 

Switched-capacitor ICs improve filter specs, ease design. Tim 
Regan, National Semiconductor Corp, EDN, June 23, 1982, 
pg 183, 6.5 pgs. 

Variable-Q bandpass filter fixes gain. Yishay Netzer, Honeywell 
Inc, EDN, Apr 28, 1982, pg 153, 1 pg. 

Amplifiers _ 

Absolute-value amplifier uses just one op amp. Larry Mitchell, 
Omnimedical, Electronics, May 5, 1982, pg 130, 0.67 pgs. 

Amplifier increases scope sensitivity. MJ Salvati, Flushing Com- 
munications, EDN, Mar 17, 1982, pg 186, 0.75 pg. 

Design current-output amplifiers using current-mirror circuits. Dr 
Brett Wilson, Consultant, EDN, Aug 4, 1982, pg 121, 3.25 


Pgs. 

Eliminate transients in programmable-gain amps. Walter Heinzer, 
Siliconix Inc, EDN, Sept 15, pg 192, 0.67 pgs. 

Get a fast, accurate handle on FET-amplifier bias current. Allan 
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Ryan, Analog Devices Inc, Electronic Design, Nov 12, 1981, 
Pg 225, 5 pgs. 

Instrumentation amplifier nears input noise floor. Lew Counts, 
Scott Wurcer, Analog Devices Inc, Electronic Design, June 
10, 1982, pg 177, 9 pgs. 

Isolation-amplifier designs sport extended operational limits. 
George D Huffman, Associate Editor, EDN, Apr 14, 1982, pg 
81, 2.67 pgs. | 

Pair of pnp/npn transistors form high-voltage amplifier. HF 
Nissink, Univ of Adelaide, Electronics, Jan 13, 1982, pg 160, 


7 pg. 

Stacked amplifiers lower noise. Scott Wurcer and Charles Kitch- 
in, Analog Devices Inc, EDN, Oct 13, 1982, pg 180, 1.25 pgs. 

Switched-mode amplifier allows isolated dc current measure- 
ments. Tore M Undeland, Consultant, Electronic Design, 
Sept 2, 1982, pg 198, 1.67 pgs. 

Tiny hybrid delivers king-sized isolation. J Eric Lindberg, Burr- 
Brown Research Corp, Electronic Design, June 24, 1982, pg 
107, 5 pgs. 

Use a power amp to convert 12V to —5V. Mitchell Lee, National 
Semiconductor Corp, EDN, Sept 29, 1982, pg 156, 0.75 pgs. 


Analog |/O boards 

Analog !/O boards unburden host uP, system designer, and 
ultimate user. Frank Goodenough, Technology Editor, Elec- 
tronic Design, Sept 16, 1982, pg 71, 10 pgs. 


Analog processors’. 
General-purpose analog processor design contest. Electronic 
Products, Apr 20, 1982, pg 61, 6 pgs. 


Analog switches 
Analog switch achieves zero ON resistance. Wes Freeman, 
Precision Monolithics Inc, EDN, Oct 27, 1982, pg 241, 1.33 


Pgs. 

CMOS devices dominate analog switches, but mixed technology 
might supplant them. William Twaddell, Western Editor, EDN, 
Feb 17, 1982, pg 87, 3.33 pgs. 


Arithmetic chips/circuits 

Arithmetic chips assume greater importance as wC users de- 
mand faster response. Robert H Cushman, Special Features 
Editor, EDN, Apr 14, 1982, pg 61, 4.33 pgs. 

CMOS chip set streamlines floating-point processing. Frederick 
Ware, William McAllister, Hewlett-Packard Co, Electronics, 
Feb 10, 1982, pg 149, 4 pgs. 

Multiplier IC breezes through mixed-number systems. Jeff 
Niehaus, Texas Instruments Inc, Electronic Design, Apr 15, 
1982, pg 191, 7 pgs. 


Array processors 

Array processor design concepts. Peter Alexander, CNR Inc, 
Computer Design, Dec 1981, pg 163, 7 pgs. 

Array processor speeds data conversion. Ching-Ming Lai, Ana- 
logic Corp, Computer Design, Nov 1981, pg 203, 2 pgs. 


Artificial intelligence 

LISP processors speed development of artificial-intelligence ap- 
plications. Dale Zeskind, Contributing: Editor, EDN, Jan 6, 
1982, pg 63, 4.67 pgs. 

Audio : 

AM-stereo technology gains momentum, but no industry stan- 
dard is in sight. John Tsantes, Eastern Editor, EDN, Sept 29, 
1982, pg 53, 9 pgs. 

Angle-modulated signals suffer less a-m distortion. Lowell S 
Kongable, Motorola, Electronics, Feb 24, 1982, pg 123, 1.25 


_ PYS. : 

Frequency shifter encompasses audio band. Franklin G Fink, 
Associate Editor, EDN, Oct 27, 1982, pg 244, 2.33 pgs. 
Gray-code input controls attenuator. Richard A Majestic, Otic 

Inc, EDN, Oct 13, 1982, pg 179, 7 pg. 
OTAs and op amp form voltage-controlled equalizer. Henrique S 
Malvar, Univ of Brazilia, Electronics, May 19, 1982, pg 181, 1 


pg. 

Proposed multichannel sound systems promise high-fidelity ster- 
eo TV. Andy Rappaport, Associate Editor, EDN, Mar 3, 1982, 
pg 57, 5.33 pgs. 

Ready for digital audio? It might arrive sooner than you think. 
Andy Rappaport, Associate Editor, EDN, Feb 3, 1982, pg 67, 
5 pgs. : 

Switching circuit fulfills three functions. Charles Carson, WASH- 
FM, Metromedia Radio, Electronics, July 14, 1982, pg 168, 
1.33 pgs. 

Use off-the-shelf linear ICs for sophisticated audio designs. Jim 
Williams, National Semiconductor Corp, EDN, Mar 3, 1982, 


pg 109, 5 pgs. 


Avionics 
FAA presses on-board anticollision unit. Ray Connolly, Senior 
Editor, Electronics, Jan 27, 1982, pg 84, 1.67 pgs. 





Back-end processors 

Dedicated machines take on data-base management. Peter 
Moulds, Britton-Lee Inc, Electronic Design, June 10, 1982, 
pg ss39, 5.5 pgs. 

Multiuser microprocessor systems get a data-base manager. 
Eugene Lowenthal, Intel Corp, Electronics, June 30, 1982, pg 
173, 5 pgs. 

Bar codes : 

wP-based decoder orchestrates bar-code functions. Nathan 
Walker, Hewlett Packard Co, Electronic Design, Sept 30, 
1982, pg 151, 6.5 pgs. 

Bar codes in the workplace: Putting a system together. Robert 
Krause, Hewlett-Packard Co, Electronic Design, Sept 2, 
1982, pg 187, 6 pgs. 

Bar codes scan in data, programs, and commands. David 
Lieberman, Contributing Editor, Electronic Products, Mar 26, 
1982, pg 50, 4.33 pgs. 


Batteries 

Backup batteries safeguard critical data. Bob Margolin, Power 
Sources Editor, Electronic Products, Dec 1981, pg 23, 4 pgs. 

Focus on lithium batteries: High energy for critical needs. Morris 
Grossman, Senior Editor, Electronic Design, Dec 10, 1987, 
bg 183, 10.5 pgs. 

Manganese-dioxide, lithium power sources sub for high-priced 
silver-oxide cells. Jim McDermott, Special Features Editor, 
EDN, Feb 3, 1982, pg 69, 4.75 pgs. 

Ni-Cd battery charger has wide range of features. Huynh Trung 
Hung, Consultant, Electronics, July 14, 1982, pg 155, 1 pg. 

Paper-thin lithium battery powers handheld electronics. Bob 
Margolin, Power Source Editor, Electronic Products, Mar 26, 
1982, pg 55, 2 pgs. 

Power sources Special Report. Rick Nelson, Assistant Managing 
Editor, EDN, Dec 16, 1981, pg 302, 6.5 pgs. 

The lithium battery—a sleeping giant ready to wake. Bob Mar- 
golin, Power Sources Editor, Electronic Products, May 11, 
1982, pg 89, 5 pgs. 

Bit synchronizers | 

Bit synchronizer recovers .NRZ data from noisy T1 lines. Nils 
Jespersen, Aydin Monitor Systems, Electronic Design, Jan 7, 
1982, pg 305, 7 pg. 


C 





CAE 
Automated design of computer based systems. Shawn Spilman, 
Technical Editor, Computer Design, Nov 1981, pg 161, 7.75 


pgs. 

Automated work station fills CAD gap. John Claiborne, Daisy 
Systems Corp, Electronic Design, Jan 21, 1982, pg 193, 6.5 
Pgs. 

Automation takes the agony out of PC-board and IC design. Max 
Schindler, Software/Systems Editor, Electronic Design, Dec 
10, 1981, pg 75, 16 pgs. 

CAD tools must change to meet the needs of VLSI. Benjamin K 
Lee and Casey Jones, Calma Co, Electronics, Nov 17, 1981, 
pg 108, 3 pgs. 

CAD/CAM systems shape up for total automation. Max 
Schlinder, Technology Editor, Electronic Design, Oct 14, 
1982, pg 225, 17 pgs. 

CAE tool supports both design and routine tasks. Stephen 
Swerling, Gerard H Langeler, Mentor Graphics Corp, Elec- 
tronic Design, May 27, 1982, pg 117, 7.5 pgs. 

Chips of many colors. Michael W Dickens, Lawrence A Dorie, 
Avera Corp, Computer Design, July 1982, pg 113, 3.75 pgs. 


Continued on pg 201 
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80C86 CMOS per 


With a full family 
of 80C86 peripherals 
to keep you ahead of 
your competition. 


Harris keeps taking you to 
new frontiers in CMOS. Get 
the immediate advantage of 
low-power CMOS with per- 
formance equal to or better 
than other technologies. 
Industry-standard compati- 
bility combines with ad- 
vanced design and process 
features to ease design-in 
and existing system 
upgrade. 

Check out these advan- 
tages of Harris 80C86 
CMOS peripherals: 


Low Power 
Harris 80C86 peripheral circuits 


7 ie full speed performance at 
rastically reduced operating 
power levels. 

Designed using Harris’ ad- 
vanced scaled SAJI IV CMOS 
process and power-saving circuit 
design techniques, the 80C86 peri- 
pheral family insures extremely 
low standby currents along with 
typical operating power dissipa- 
tion equal to 10% of other 
technologies. 

Low power keeps operating 
temperatures at a minimum, 
resulting in higher device and 
system reliability. 

Static design allows you to run 
at lower operating frequencies, 
resulting in even greater power 
reductions. 


High Performance 


Low power becomes even more 
attractive when you can run your 
system at full speed. Harris 
80C86 peripheral circuits operate 
at full speed with no wait states in 
high performance microprocessor 
systems. 

You pay no performance penalty 
for the low-power operation of 
Harris CMOS 80C86 peripherals. 
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Wide Temperature Ranges 


Harris peripherals are designed 
for guaranteed performance over 
extended temperature ranges: 
Industrial: — 40°C to +85°C. 

For high performance in environ- 
ments where low power allows 
sealed enclosures and elimination 
of costly and noisy cooling equip- 
ment. 

Military: —55°C to +125°C. 
Critical power, performance and 
quality requirements can now be 
met with guaranteed military spe- 
cifications and the availability of 
MIL-STD-883B processing. 





OS PROGRAMMABLE PERIPHERAL INTERFACE 
OS OCTAL LATCH _ ee 
OS CLOCK GENE! 
S PRIORITY INT 
S BUS CONTRO 


TORIDRIVER 


ipherals attack design problems. 


Sle | Availability 


Now 
Now 
Now 
Q1, CY&3 
Q1, CY83 
Q2, CY83 


UPT CONTROLLER 





Industry-Standard 
Compatibility 
Drop-in replacement with full 
TTL compatibility allows immedi- 
ate use in existing systems. Hard- 
ware and software already in 
place can be used to take advan- 
tage of the low-power and high- 
erformance features of Harris 
CMOS 80C86 peripherals. 
Industry-standard architecture 
also permits easy interface of 
80C86 peripheral circuits to other 
microprocessors. 


For more information, read the 
following product descriptions, 
then check the appropriate box in 
the Harris Spectrum’s request 
coupon. 
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New frontiers in 80C86 CMOS peripherals. 


82C55A programmable 
peripheral interface 
increases system flexibility. 
Three user-programmable parallel 
ports with three modes of oper- 
ation. Integrated handshake and 
interrupt control modes. 
Readable control word. Put these 
together and you have an inter- 
face that’s bound to increase 
system flexibility. 

Performance advantages in- 
clude full-speed operation with no 
wait states and improved I/O 
output delay times. 





82C54 programmable 
interval timer. 

Three, independently program- 
mable counters — each with six 
modes of operation. Maximum 10 
MHz count rate makes the 82C54 


ideal for high-speed timer 
applications. 
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82C59A priority interrupt 
controller takes on eight 

at once. 

Eight interrupting sources can be 
handled by a single device. 

The 82C59A coordinates incom- 
ing interrupt request and frees 
your processor from time-con- 
suming polling sequences. 

Caseing additional devices 
allow control of up to sixty-four 
separate interrupts with no addi- 
tional logic. 


82C82 octal latch drives 
high-capacitance loads. 


Ideal for latching addresses in 
multiplexed bus microsystems. 
Maximum 10 
and gated inputs reduce system 
ope power — with no loss 
of performance. 

Propagation delay is guaran- 
teed 35 ns maximum over tem- 
perature with 300 pF load 
So on Sani This realistic load 
value ensures consistently high 
performance under adverse 
operating conditions. 





standby current 








HARRIS 
82C82 









300 


pF GUARANTEED 


LOAD CAPACITANCE 
RATINGS 


74HCXXX 74CXXX 





150 
pF 


45 
pF 
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New frontiers in CMOS continue... 


82C84A clock generator 
driver: a clear signal of 
competitive-edge design. 
Provides system and peripheral 
clock signals and Schmitt trig- 
gered power-on reset circuitry. In 
multiprocessor systems, local and 
system bus READY synchroniza- 
tion are handled by the 82C84A. 
Full 8 MHz operation is gua- 
ranteed with a maximum operat- 
ing power supply current of 
40 mA guaranteed. 





82C88 bus controller: 
maximum data flow, 
minimum operating power. 
The 82C88 bus controller gener- 
ates timing signals for maximum 
mode multi-processor systems at 
a fraction of the operating power 
of its bipolar equivalent. 

The 82C88 eliminates additional 
devices by decoding processor 
status lines into separate buffered 
memory and I/O control signals, 
making interface to a larger 
system bus a simple task. 





More Information on Harris High-performance 80C86 
CMOS Peripherals... | 


For immediate response, check the desired information below and 
mail coupon to: Harris Corporation, CMOS Digital Products 
Division, Box 883, MS 53-035, Melbourne, Florida 32901. 
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Interval Timer L] 82C84A CMOS Clock 
& ARES Ss { Ogrammmable i SHEA Ia oe Harris Technology 
eripheral Interface us Controller “ys 
1 82C59A CMOS Priority [1 CMOS 80C86 Seminar Tour ... Your Competitive Edge 
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Design Automation. John G Posa, Senior Editor, Electronics, Nov 
17, 1981, pg 106, 2 pgs. 

Gate-array development system speeds designs to market. 
James S Koford, Edwin R Jones, Rob Walker, LSI Logic 
Corp, Electronics, Nov 30, 1981, pg 116, 5 pgs. 

Instruments Special Report. Andy Rappaport, Associate Editor, 
EDN, July 16, 1982, pg 106, 6.75 pgs. 

Integrated engineering workstations simplify complex P-system 
design. Andy Rappaport, Associate Editor, EDN, Mar 31, 
1982, pg 41, 4 pgs. 

Match CAD/CAM capabilities to your design needs. Joseph P 
Lerro Jr, Design News Magazine, EDN, June 9, 1982, pg 
161, 2 pgs. 

Portable language avoids CAD software conversion. Clark R 
Wilcox, Gregory A Jirak, Xidak Inc, Electronic Design, May 
27, 1982, pg 177, 6 pgs. 

Structured logic-design system is fast and affordable. Dean 
Miller, Jeff Rubin, Valid Logic Systems Inc, Electronics, Nov 
17, 1981, pg 117, 4 pgs. 

Teachable work station brings order to VLSI chip design. Stephen 
C Johnson, Gerd H Schlitt, Vicki Perkins, Scientific Calcula- 
tions Inc, Electronics, Jan 27, 1982, pg 108, 5 pgs. 

Terminal-based engineering system cuts logic-design tenfold. 
Dean Miller, Glen Miranker, Valid Logic Systems Inc, Elec- 
tronics, Sept 8, 1982, pg 135, 5 pgs. 

VLSI schools popping up. Terry Coslow, Costa Mesa bureau, 
Electronics, Dec 29, 1981, pg 62, 1.67 pgs. 

Verifier homes in on timing errors in digital designs. Dan Cald- 
well, Edwin Law, Daisy Systems Corp, Electronics, Sept 22, 
1982, pg 163, 4 pgs. 

Work stations changing an industry. Clifford Barney, San Fran- 
cisco regional bureau, Electronics, Sept 22, 1982, pg 101, 2 


pgs. 


CCDs 

Although CCD imagers gain on vidicons, promising newcomers 
wait in wings. William Twaddell, Western Editor, EDN, Apr 14, 
1982, pg 101, 2.67 pgs. 

Virtual-phase structure simplifies clocking for CCD image sensor. 
Eugene F Rybaczewski, Texas Instruments Inc, Electronics, 
Apr 21, 1982, pg 141, 4 pgs. 


CRT controllers 

New-generation CRT-controller ICs cut display costs, increase 
capabilities. Robert H Cushman, Special Features Editor, 
EDN, May 12, 1982, pg 39, 4.67 pgs. 


Calculators 

Calculator, handheld-computer introductions furnish new feature- 
set combinations. Jim McDermott, Special Features Editor, 
EDN, Sept 15, 1982, pg 41, 7.33 pgs. | 

HP-41C calculator analyzes resistive attenuators. Albert E Hayes 
Jr, Albert Hayes & Associates, Electronics, Jan 13, 1982, pg 
176, 1.33 pgs. 

TI-59’s reverse-Polish routine simplifies complex arithmetic. John 
Bunk, Univ of Pittsburgh, Electronics, Nov 30, 1981, pg 135, 


7.5 pgs. 

Capacitance meters 

Wide-range capacitance meter employs universal counter. 
Marvin Burke, Consultant, Electronics, Apr 7, 1982, pg 153, 1 
pg. 

Capacitors 

Capacitors Special Report. Andy Rappaport, Associate Editor, 
EDN, Oct 13, 1982, pg 105, 15 pgs. 

Capacitors for switching power supplies. A/ Bennet, Panasonic, 
Electronic Products, Sept 7, 1982, pg 101, 3.33 pgs. 

Designer's guide to film capacitors. Warren Yates, Associate 
Editor, Electronic Products, Sept 30, 1982, pg 105, 2 pgs. 

Supercapacitors serve as standby power sources. Algis J. Juod- 
ikis, Consultant, Electronic Design, Sept 30, 1982, pg 159, 6 
Pgs. 

Understand capacitor soakage to optimize analog systems. 
Robert A Pease, National Semiconductor Corp, EDN, Oct 13, 
1982, pg 125, 5 pgs. . 


Circuit protection 

Monitor circuit discourages switch tampering. Robert Long, 
Sierra Research Corp, Eric Freischlag, Sigmamotor Inc, 
Electronic Design, Dec 24, 1981, pg 140, 0.5 pgs. 

Off-chip diodes protect on-chip devices. Steve Mohr, Harris 
Corp, EDN, June 23, 1982, pg 198, 0.75 pgs. 

One chip guards against overvoltage, line loss, and brownout. 
Thomas L Hopkins, Motorola, Electronic Design, Nov 12, 
1981, pg 248, 7 pg. 
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Phase-reversal protector trips main contactor. Leuridan Carty, 
Electronics, June 2, 1982, pg 173, 0.67 pgs. 

Protecting TTL gates from electrostatic-discharge pulses. Peter 
Lefferts, Versatec, Electronics, July 14, 1982, pg 153, 0.67 
pgs. 

Clipper circuits 

Transistor clipper provides flat-top output. Rudy Stefenel, Con- 
sultant, EDN, Sept 29, 1982, pg 154, 1.75 pgs. 


Comparators 

Quad comparator controls 4.C power status signals. George R 
Booth, Consultant, Electronic Design, June 24, 1982, pg 162, 
1.67 pgs. 

Sync separator provides speed, accuracy. Bradley Albing, Tech- 
nicare Corp, EDN, Jan 6, 1982, pg 207, 1.5 pgs. 


Components 

Technology Update: Components. Roderic Beresford, Solid 
State Editor, Stephen Evanczuk, Components Editor, Elec- 
tronics, Oct 20, 1982, pg 140, 6 pgs. 


Computer I/O processing 

Simplified software interface blends peripherals, processors, and 
protocols. Len Yencharis, Systems & Software Editor, Elec- 
tronic Products, Sept 30, 1982, pg 49, 7 pgs. 


Computer credit cards 

US banks leery of smart cards. Larry Waller, Los Angeles 
bureau, Robert T Gallagher, Paris bureau manager, Elec- 
tronics, Mar 24, 1982, pg 96, 2 pgs. 


Computer science networks 
CSNET unites computer scientists. Clifford Barney, San Francis- 
co regional bureau, Electronics, Oct 20, 1982, pg 97, 2 pgs. 


Computer terminals 

Advanced work stations grow into professional tools. Jonah 
McLeod, Managing Editor, Electronic Design, June 10, 1982, 
pg ss13, 6 pgs. 

Computers and peripherals Special Report. Car! Warren, West- 
ern Editor, EDN, Dec 16, 1981, pg 48, 6.5 pgs. 

Low-cost color-graphics terminals aim at business-system de- 
mands. John Tsantes, Eastern Editor, EDN, May 26, 1982, pg 
45, 8.33 pgs. 

Molding computer terminals to human needs. Tom Manuel, 
Computers & Peripherals Editor, Electronics, June 30, 1982, 

g 97, 12 pgs. 

Multifunction terminals gear up for communications. Staff written, 
Electronic Design, Apr 15, 1982, pg ss15, 2 pgs. 

Product choices proliferate in computer-graphics terminals. 
Jesse Victor, Assistant/New Products Editor, EDN, Feb 3, 
1982, pg 91, 7 pgs. 

VDTs for under $1000: Dumb, smart, & smarter still. David 
Lieberman, Contributing Editor, Electronic Products, Sept 7, 
1982, pg 38, 6 pgs. 


Conferences/conventions 

1982 IEEE International Solid State Circuits Convention, Staff 
written, Computer Design, Jan 1982, pg 212, 4.5 pgs. 

1982 National Computer Conference Show Notes. David Lieber- 
man and Steve Weitzner, Contributing Editors, Electronic 
Products, June 30, 1982, pg 51, 3 pgs. 

1982 National Computer Conference to focus on professional- 
ism. Carl Warren, Western Editor, EDN, May 12, 1982, pg 53, 
2.33 pgs. ; 

Advanced processing, VLSI improvements to share limelight at 
1981 IEDM. John Tsantes, Eastern Editor, EDN, Nov 17, 
1981, pg 65, 3 pgs. , 

Computer industry's best will convene at this year’s NCC in 
Houston. Staff written, Electronic Design, May 27, 1982, pg 
81, 3 pgs. 

ECC (Electronic Components Conference) embraces more than 
components and hybrids. Jerry Lyman, Packaging & Produc- 
tion Editor, Electronics, Apr 21, 1982, pg 121, 5 pgs. 

Electro: Technical program abounds with LSI advances. Edwin 
Hall, East Coast Field Editor, Electronic Design, May 13, 
1982, pg 77, 8.5 pgs. 

Electro/82 to explore electronics frontiers from gate arrays to 
biomedical engineering. Jesse Victor, Assistant/New Prod- 
ucts Editor, EDN, Apr 28, 1982, pg 55, 2 pgs. 

Electro/82. Jesse Victor, Assistant/New Products Editor, EDN, 
May 12, 1982, pg 84, 10 pgs. 

Electro/82. Staff written, Computer Design, Apr 1982, pg 172, 
6.5 pgs. 

Electro/82. Staff written, Electronics, May 5, 1982, pg 149, 7 


Pgs. 
Electronica 82 to highlight state of the art in components, cards, 
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instrumentation. Barrie Nicholson, European Editor, EDN, 
Oct 13, 1982, pg 91, 4.67 pgs. 

Firms from throughout Europe to introduce products at Paris 
show. Barrie Nicholson, European Editor, EDN, Mar 17, 
1982, pg 89, 3 pgs. 

GaAs technology continues to advance, but proponents fear 
credibility window. William Twaddell, Western Editor, EDN, 
Feb 17, 1982, pg 73, 5.33 pgs. 

Hope glimmers in Paris. European staff written, Electronics, Mar 
24, 1982, pg 89, 2 pgs. 

IECON '82. Staff written, Computer Design, Oct 1982, Pg 162, 3 


Pgs. 

IEDM Special Report. John G Posa, Solid State Editor, Electron- 
ics, Nov 30, 1981, pg 104, 9 pgs. 

ISSCC 82 technical sessions take aim at practical applications. 
John Tsantes, Eastern Editor, EDN, Feb 3, 1982, pg 53, 4 


Pgs. : 

ISSCC—Diverse design techniques triumph in analog ICs. Frank 
Goodenough, Analog Circuits Editor, Electronic Design, Feb 
18, 1982, pg 82, 5 pgs. 

ISSCC—Fabrication gains feed the growth of digital VLSI. David 
Bursky, West Coast Managing Editor, Electronic Design, Feb 
18, 1982, pg 70, 8 pgs. 

ISSCC—ICs bring more communications functions on chip. 
Roger Allan, Senior Editor, Electronic Design, Feb 18, 1982, 
pg 90, 6 pgs. 

ISSCC—VLSI advances into the world of dedicated applications. 
R. Colin Johnson, Microsystems Editor, Electronics, Feb 10, 
1982, pg 126, 14 pgs. 

ISSCC: VLSI earning its keep. Roderic Beresford, Harvey J 
Hindin, R Colin Johnson, John G Posa, Editors, Electronics, 
Dec 15, 1981, pg 97, 3 pgs. 

International semicustom-IC conference to highlight products, 
technology trends. Barrie Nicholson, European Editor, EDN, 
Oct 27, 1982, pg 73, 3 pgs. 

Low-noise topologies, innovative designs to be spotlighted at 
Powercon 9. Jesse Victor, Assistant/New Products Editor, 
EDN, June 9, 1982, pg 75, 5 pgs. 

Mini/Micro '82. Staff written, Computer Design, Aug 1982, pg 
176, 4 pgs. 

NCC '82—A diverse program to meet many needs. Carl Warren, 
Western Editor, EDN, May 26, 1982, pg 100, 5.5 Pgs. 

NCC '82 Preview. Staff written, Computer Design, May 1982, pg 
81, 12.5 pgs. 

NCC: Texas-sized crowd of 70,000 expected for Houston stand. 
Howard Wolff, Associate Managing Editor, Electronics, June 
2, 1982, pg 146, 2 pgs. 

NTC’81 to transmit novel messages on creating communications 
products. George Kotelly, Senior Editor, EDN, Nov 25, 1981, 
Pg 77, 3.33 pgs. 

SID 82 to focus on large-format displays implemented in all 
technologies. John Tsantes, Eastern Editor, EDN, Apr 28, 
1982, pg 61, 3.67 pgs. 

SID to spotlight flat panels. Roderic Beresford, Solid State 
Editor, Electronics, Apr 21, 1982, pg 100, 1.67 pgs. 

Siggraph '82. Staff written, Computer Design, June 1982, pg 
206, 5.5 pgs. 

Society for information display (SID) International Seminar and 
Symposium. Staff written, Computer Design, Apr 1982, pg 
188, 8.25 pgs. 

Software, 16/32-bit Ps and single-chip Cs to hold center stage 
at Wescon/82. Jesse Victor, Senior Staff Editor, EDN, Aug 178, 
1982, pg 61, 2.33 pgs. 

Two continents, two approaches. Charles Cohen, Tokyo bureau 
manager, John Gosch, Frankfurt bureau manager, Electron- 
ics, Sept 8, 1982, pg 101, 2 pgs. 

VLSI solidifies its gains. Charles Cohen, Tokyo bureau manager, 
Electronics, Aug 25, 1982, pg 82, 2 pgs. 

Wescon '82. Edwin Hall, New England Field Editor, Electronic 
Design, Sept 2, 1982, pg 87, 9 pgs. 

Wescon 82. Staff written, Computer Design, Aug 1982, pg 164, 
5.5 pgs. 

Wescon/82. Jesse Victor, Senior Staff Editor, EDN, Sept 1, 1982, 
pg 114, 8.5 pgs. 

Wescon/82: Westerners take recession in stride as they look for 
fall turnaround. Staff written, Electronics, Sept 8, 1982, pg 
173, 10 pgs. 

Connectors 

Adapter eases uP troubleshooting. Carey M Golden, Eldec 
Corp, EDN, Apr 14, 1982, pg 196, 0.5 pg. 

Cable-to-cable connectors source list. Staff written, Electronic 
Products, June 8, 1982, pg 79, 2 pgs. 
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Choosing an alternative to gold in contacts. James H Whitley, 
AMP Inc, Electronic Products, Mar 26, 1982, Pg 70, 1.5 pgs. 

DIN connectors—many contacts and a wide variety of styles. 
Heinz Piorunneck, Burndy Corp, Electronic Design, Apr 15, 
1982, pg 201, 5 pgs. 

Elastomers bounce back. Jerry Lyman, Packaging & Production 
Editor, Electronics, June 2, 1982, pg 114, 1.67 pgs. 

Flat cable & connectors Special Report. Jim McDermott, Special 
Features Editor, EDN, Aug 4, 1982, pg 106, 11.5 pgs. 

Flat cable and connectors adapt to user demands. Frank Weg- 
horn, Associate Editor, Electronic Products, Jan 11, 1982, pg 
43, 2 pgs. 

Focus on PC connectors: The choices multiply. Edwin Hall, New 
England Field Editor, Electronic Design, Aug 5, 1982, pg 
227, 9 pgs. 

Focus on fiber-optic connectors: Low-cost linking still a chal- 
lenge. Morris Grossman, Senior Editor, Electronic Design, 
Nov 12, 1981, pg 255, 11 pgs. 

Hardware and interconnect devices Special Report. George 
Kotelly, Senior Editor, EDN, July 16, 1982, Pg 220, 7.5 pgs. 

LIF and ZIF connectors source list. Staff written, Electronic 
Products, Mar 26, 1982, pg 83, 1 pg. 

MIL-Spec IDCs benefit commercial users. Sidney V Worth, CW 
Industries, Electronic Products, Mar 26, 1982, pg 78, 1.5 
Pgs. 

MiL-spec-connector manufacturers focus on evolutionary im- 
provements. John Tsantes, Eastern Editor, EDN, June 23) 
1982, pg 43, 8 pgs. 

Power-line filters with IEC connectors reduce equipment cost, 
enhance marketability. Pau! Schreier, Assistant Managing 
Editor, EDN, Mar 31, 1982, pg 45, 6 pgs. 


Consumer electronics 

1982 Technology Forecast. David Bursky, Semiconductors Edi- 
tor, Electronic Design, Jan 7, 1982, pg 129, 22 pgs. 

Gambling pays for game makers. J Robert Lineback, Dallas 
bureau, Electronics, Jan 13, 1982, pg 104, 1.67 pgs. 

Home video-game sales are dazzling. Larry Waller, Los Angeles 
bureau, Electronics, Jan 27, 1982, pg 78, 2 pgs. 

Technology Update: Consumer. Staff written, Electronics, Oct 
20, 1982, pg 214, 5 pgs. 


Controllers 

Controller IC sacrifices nothing to improve regulation. Michael 
Parker, Advanced Micro Devices Inc, Electronic Design, July 
8, 1982, pg 163, 6.5 pgs. 

Controller chip shares tasks in buffer, net management. Vernon 
Coleman, Advanced Micro Devices, Thomas Ermlovich, Digi- 
tal Equipment Corp, James Vittera, Mostek Corp, Electron- 
ics, Oct 6, 1982, pg 92, 3 pgs. 

Controller chip takes on many industrial, computer uses. Steve 
Wiseman, Steve Burton, John Katausky, Intel Corp, Electron- 
ic Design, Aug 5, 1982, pg 165, 7.5 pgs. 

Data accuracy issues for disk controller developers. Nea/ Glover, 
Data Systems Technology, Computer Design, Oct 1982, pg 
127, 2.5 pgs. 

Design latitude broadens link-controller chip's appeal. Stan 
Kopec, Dane Elliot, Seeq Technology Inc, Electronics, Oct 6, 
1982, pg 98, 3 pgs. 

Digital technology in process control. Thomas J Myron Jr, The 
Foxboro Co, Computer Design, Nov 1981, pg 117, 6.75 pgs. 

Floppy-disk control squeezes onto one chip. Joseph Jaworski, 
Western Digital Corp, Electronic Design, June 10, 1982, pg 
203, 8 pgs. 

Gaining compatibility through controller intelligence. Dianna M 
Konrad, William H Mayfield, Data Systems Design Inc, 
Computer Design, Oct 1982, pg 155, 3.5 pgs. 

Industrial controller joins the MIL-STD-1553 bus. David G Wiil- 
liams, Harris Corp, Electronic Design, Oct 14, 1982, pg 205, 
6.5 pgs. 

Interfacing shaft encoders and programmable controllers. Steven 
Schultz, Theta Instrument, Electronic Products, Nov 30, 
1981, pg 25, 1 pgs. 

Linear controller attenuates switching-supply ripple. Christopher 
S Tocci, Clarkson College of Technology, Electronics, Oct 6, 
1982, pg 110, 0.75 pgs. 

Link-controller IC combines versatility and flexibility. Allen B 
Goodrich, Ungermann-Bass Inc, Electronics, Oct 6, 1982, pg 
101, 3 pgs. 

Microcontrollers go CMOS without slowing down. John Katausky, 
George Leach, Intel Corp, Electronic Design, Feb 18, 1982, 
bg 169, 4 pgs. 

One chip carries out Ethernet protocol. Dane Elliot, Stan Kopec, 
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you a 16K (2K x 8) static RAM free; so you can see for yourself how our PD4016- 
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zPD446 and w~PD4016 are pin-compatible with 
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Best of all, NEC is customer dedicated. You can be 
confident we will continue to offer a complete line of 
RAMs no matter how far the technology advances. 
And our excellent record in volume production guar- 
antees that you get your part when you need it. 

Think ahead to NEC for a whole new source of 16K 
static RAMs. They’re every bit as dependable as our 
industry-popular 4K static RAMs. And your first one 
is free. To get your free sample and 
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Seeq Technology Inc, Electronic Design, Sept 30, 1982, pg 
727, 5.5 pgs: 

Programmable chip serves multiple systems. Bob Galin, Intel 
Corp, Electronic Design, Oct 14, 1982, pg 215, 6 pgs. 

Single-board controller extends PDP-11 family’s reach. Barry A 
Maskas, Digital Equipment Corp, Electronics, Mar 10, 1982, 
Pg 133, 5 pgs. 

Smart controller meets disk-memory challenge. Paul Chu, Brad 
Kitson, Otis Tabler, Advanced Micro Devices Inc, Electronic 
Design, June 24, 1982, pg 133, 8 pgs. 

Smarter I/O modules are making programmable controllers an 
essential part of the automated factory. Roger Allen, Senior 
Editor, Electronic Design, Apr 29, 1982, pg 121, 8 pgs. 

System-level functions enhance controller IC. Robert Beach, 
Robert Galin, Intel Corp, Alex Kornhauser, Moshe Stark, 
Dono Van-Mierop, Intel, Electronics, Oct 6, 1982, pg 95, 3 
Pgs. 

Cooling devices 

Cooling equipment. Frank Weghorn, Associate Editor, Electronic 
Products, Nov 15, 1981, pg 75, 2 pgs. 

Thermal-conduction module cradles and cools up to 133 LSI 
chips. DR Barbour, S Oktay, RA Tinne, International Busi- 
ness Machines Corp, Electronics, June 16, 1982, pg 143, 4 
pgs. 

Counters 

Counter scheme provides ac-mains control. VL Patil, Central 
Electronics Engineering Inst, EDN, June 23, 1982, pg 293, 1 


pg. 

Digital counters replace one-shots. Marc Hamon, Litton Co, 
EDN, Jan 20, 1982, pg 152, 2.5 pgs. 

ICs’ hidden features. enhance counter-based designs. John 
Hatchett and William Morgan, Motorola Semiconductor 
Products Sector, EDN, Mar 17, 1982, pg 163, 4.5 pgs. 

Two ICs restore symmetrical output to ring counter. Mike Morley, 
Rockwell International Corp, Electronic Design, Feb 18, 
1982, pg 206, 0.75 pgs. 

Ultrafast hybrid counter converts BCD into binary. LU Herbst, 
Teesside Polytechnic, Electronics, Jan 27, 1982, pg 107, 
0.75 pgs. 

Up/down counters set signal’s duty cycle. Marian Stofka, Consul- 
tant, EDN, Mar 3, 1982, pg 157, 1 pg. 


Current mirrors. 

Design current-output amplifiers using current-mirror circuits. Dr 
Brett Wilson, Consultant, EDN, Aug 4, 1982, pg 121, 3.25 
Pgs. 

Current sources 

Current-controlled source reduces CPU simulation time. Michael 
L Workman, International Business Machines Corp, Electron- 
ic Design, Apr 15, 1982, pg 212, 1 pg. 

Curve tracers 

Automated curve tracer handles complex tests. Robert Botos, 
Hewlett-Packard Co, Electronics, June 16, 1982, pg 125, 6 
Pgs. 

Curve tracers enter a new era. Richard W Comerford, Test, 
Measurement & Control Editor, Wesley R Iverson, Chicago 
bureau, J Robert Lineback, Dallas bureau, Electronics, June 
2, 1982, pg 109, 2 pgs. 





D/A converters 

5. ICs match 8-bit Cs to 16-bit DACs. R Point, Consultant, EDN, 
Apr 28, 1982, pg 158, 1.25 pgs. 

Analog multiplexer and op amp unite for precise D/A converter. 
Dil Sukh Jain, National Remote Sensing Agency (India), 
Electronics, Aug 25, 1982, pg 109, 0.75 pgs. 

CMOS DACs work backwards to provide voltage outputs. Tim 
Regan, National Semiconductor Corp, Electronic Design, 
Sept 16, 1982, pg 117, 5.5 pgs. 

Combine DACs and power amps to digitally control large loads. 
Gary Grandbois and Wes Freeman, Precision Monolithics 
Inc, EDN, Mar 17, 1982, pg 171, 6 pgs. 

Data converters Special Report. John Tsantes, Eastern Editor, 
EDN, Aug 18, 1982, pg 76, 16.5 pgs. 

Denser CMOS DACs cut hardware, software. Phil Burton, Ana- 
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log Devices, Electronic Design, Sept 16, 1982, pg 133, 6.5 
Pgs. 

ECL converter quiets noise, hones accuracy, cuts costs. Mike 
Koen, Burr-Brown Research Corp, Electronics, May 5, 1982, 
Pg 140, 2.75 pgs. 

Exploit D/A converters in unusual controller designs. Jim Wil- 
liams, National Semiconductor Corp, EDN, Nov 25, 1981, pg 
711, 6.5 pgs. 

Extend bit resolution of complementary-output DACs. Gary 
Grandbois, Teledyne Semiconductor, Electronic Design, Jan 
7, 1982, pg 306, 1 pg. 

Great Gator Giveaway—Part 3: Winning data-converter circuits. 
Jon E Cornell, Harris Corp, EDN, Aug 18, 1982, pg 125, 8.5 

gs. 

inrove function generators with matched D/A converters. Paul 
Toomey, Analog Devices Inc, EDN, May 12, 1982, pg 161, 6 
Pgs. 

Interface 12- and 16-bit DACs to an 8-bit wC. Ajit Pal, Consultant, 
EDN, Nov 25, 1981, pg 163, 1 pg. 

Reduce digital-audio distortion with a special-purpose DAC. Rich 
Adams, Micro Power Systems Inc, EDN, June 9, 1982, pg 
151, 4.5 pgs. 

Time window nails down d-a converter’s settling time. Steve 
Mohr, Thomas Guy, Harris Corp, Electronic Design, July 22, 
1982, pg 153, 7 pgs. 


DMMs 

Custom chip adds frequency to hand-held meter’s repertoire. 
David Ryan Taylor. John Fluke Manufacturing Co, Electron- 
ics, May 5, 1982, pg 119, 6 pgs. 

DMM is first to work on automated interface loop. Kenneth 
Jessen, Hewlett Packard Co, Electronic Design, Dec 24, 
1981, pg 88, 6 pgs. 

Intelligent instruments Special Report. Gary Chesnutis, Western 
Editor, EDN, Mar 3, 1982, pg 92, 10 pgs. 

Systems DMMs fact and fiction. Warren Yates, Associate Editor, 
Electronic Products, July 23, 1982, pg 63, 3 pgs. 


DPSK modulators 
J-K flip flop suits DPSK modulator. Roger Smith, Echolab Inc, 
EDN, Aug 4, 1982, pg 166, 1.25 pgs. 


DTMF ICs 

DTMF bandsplit filter detects supervisory tones, too. Noel 
Boutin, Consultant, Electronic Design, Sept 2, 1982, pg 195, 
7 pg. 

Integrated-circuit filters advance DTMF-receiver designs. Bruce 
Jordan, American Microsystems Inc, EDN, Nov 25, 1981, pg 
133, 3.5 pgs. 

Telecomm ICs and microcomputers compete in offering more 
user features. Barrie Nicholson, European Editor, EDN, Feb 
17, 1982, pg 61, 3.5 pgs. 


Data acquisition 

Airborne data acquisition system. Den Billing, Solve Consulting 
Firm, Computer Design, Nov 1981, pg 151, 2.5 pgs. 

Combine a V/F converter and .C in data-acquisition designs. Tim 
Curran, Mostek Corp, and Doug Grant, Analog Devices Inc, 
EDN, Nov 11, 1981, pg 221, 4.5 pgs. 

Detect sync gap for better data recovery in serial PDM telemetry 
systems. Dean C Jeutter, Assistant Professor, Marquette 
University, Electronic Design, Dec 10, 1981, pg 175, 1.33 


Pgs. 

HP-IL data-acquisition, control system opens new measurement 
territory. Scott Sampl, Hewlett-Packard Co, Electronics, Oct 
6, 1982, pg 105, 4 pgs. 

Increased T/H-amp speed and resolution advance data-acquisi- 
tion technology. Andy Rappaport, Associate Editor, EDN, 
Apr 14, 1982, pg 41, 6.33 pgs. 

Inexpensive .P-based DAS uses little external logic. James H 
Chiang, National Semiconductor Corp, EDN, May 26, 1982, 
pg 189, 4 pgs. 

Isolation and conditioning clean up industrial signals. John Syl- 
van, Analog Devices Inc, Electronic Design, Apr 29, 1982, pg 
169, 8 pgs. 

Linear ICs streamline industrial data acquisition. Alex Mendel- 
sohn, Senior Editor, Electronic Products, Feb 4, 1982, pg 29, 


5 pgs. 

Local intelligence expands the functions of data-acquisition sys- 
tems for industry-industrial use. Michael Chester, West Coast 
Field Editor, Electronic Design, Apr 29, 1982, pg 107, 10 pgs. 

w-level analog signal conditioning. Bob Butler, Analog Devic- 
es, Electronic Products, Nov 30, 1981, pg 65, 2.67 pgs. 

Menu driven real-time system relieves data acquisition head- 
aches. Len Yencharis, Systems & Software Editor, Electronic 
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encapsulated & covered. Top, side 
& end entries. Single and double end. 
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smaller ones get the same Samtec Sudden 
Service. Try us. 


BETTY SHINE, MRS. PROP. 





sa] Sockets ‘TO 5 : 
gen lead dia. Oty a 
DIP Test & Lead Sockets, t09- 


For Free Sample circle No. 209 






ceatuinin an meena e ie oe 


customs, specials, modifications. 
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: - Adaptors Wide variety 
_of machined terminals. Also 
_ stamped-pin with mating covers. 


You're a customer! 
We want to earn the 
right to be your No. 1 source. 


Try us. 
CAROL ROLL, SALES MANAGER 
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OUR SAMTEC GANG WILL! 


We add a product to our line 


If you need to get technical—let me when we can make it better 
try to solve your problems. Try us. than the competition. Not Just tell us when you need your 
before. Try us. order. That’s when you'll get it. 


Try us. 
PAUL WILLIAMS, ENGINEER 
JOAN MURPHY, 
PRODUCTION MANAGER 
















GARY KIRK, SALES ENGR. 






Need a quote or sample in a 
hurry? We'll have it on your 
desk the next day. Try us. 


JAN ULERY, ADMINISTRATION 









Dip Sockets iC ICS. 
FAB, ICF, ICC and ICI. Wide 
variety of contacts and styles. 


: For Free Sample circle No. 212 


We want you to have our big new 
catalog. Send for it. Circle reader 
service number 213 


DEBBIE McKINLEY, ASSEMBLY 


ELECTRONIC HARDWARE 


810 PROGRESS BOULEVARD , NEW ALBANY, INDIANA 47150 PHONE (812) 944-6733 











MAKE THE ADAPTEC 
CONNECTION 


The Adaptec Connection: Controllers that actually enhance 


your system's |/O capability. Superior quality and reliability. Detailed 


attention to customer support. Leader-of-the-pack performance at 
low cost. Sound like the connection you need for your Winchester? 
Read on. 

The High Performance Connection: Adaptec intelligent ANSI 
SCSI (SASI) bus controller devices. Fully-featured Adaptec LSI 5000 
Series Chip Sets and Controller Boards complete your high perfor- 
mance, multi-tasking system perfectly. Popular ST-506, 
SA-1000 and Q-2000 drive interlace compatibilities assure 
a fight fit no matter what drives you select. And a range of 
features allowing complete device independence, logical 
block addressing, disconnect/reconnect, and a 
AOMbit/second transfer rate mean that 
these low cost controllers won't be a 
performance bottleneck. 

The Very Low Cost Connection: The 
Winchester Controller Chip™. This device lets 
you design your own controller board with as 
few as eleven “glue” chips. You still get power- 
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ful features like automatic error correction and software selectable 
sector sizes. You still get Adaptec reliability and support. But you 
also get costs (and margins) that let you compete in the per- 
sonal computer marketplace. Finally, a Winchester controller 

that costs a fraction of the drive. 

Adaptec people are experts in systems, drive and LSI 
technology. We even provide complete PCB design and manu- 
facturing information for volume chip customers. And since you 

can build or buy, and choose the right performance 
level for your needs, you don't waste money. So don't 
waste time. Call Don Rector, vice president of mar- 
keting, at (408) 946-8600. Or write Adaptec, 1625 
McCarthy Boulevard, Milpitas, CA 95035. 


| (G |adaptec, inc. 


The best controller connection 
you can make... or buy. 
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KEEP YOUR 
COOL 


EAD blowers 
move air from 
3 to 2000 cfm 
and move it quietly. 
We offer single and 
dual centrifugal blowers. Plus 
filtered box, mixed flow and other styles. 
Or cool it with EAD fans: vaneaxial, propeller, tubeaxial. 
Standards and specials —all with reliable ball bearing construction. 
EAD has the way to keep your product running cool. CIRCLE NO 220 


LONG LIVE I. HE BRUSHLESS DC! 


non-arcing, low rfi—and extremely 
long life. 

Sub-FHP to | HP, and | to 6 in. 
dia., with speeds to 20,000 rpm. Plus 
long lasting ball bearing design. 

Options include fans, blowers, and 
electronic drive circuits packaged in 
motor housing or separately. 

With the best of AC and DC, 
brushless DC 1s king! 
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MINI-STEPS 
MAXI-STEPPERS 


PM and VR steppers. EAD’s are 
responsive, precise. A step ahead. 

Our range is unlimited —in step 
angles, frame sizes (8-42) and 
configurations. High torque to size 
ratios. Slew rates to 20,000 steps / sec 
and up. Plus the endurance of ball 
bearings. 

Standards, specials, and options. 
The out-front steppers. If you’ve been 
looking, you’ve found them. 





WE'VE GOT IT 
IN SYNC 
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EAD brushless DC motors combine 
the best of AC and DC. 

: DC has speed and torque control. 
= { Brushless design adds more speed, 


NO MERE MOTORS, 
OUR GEARMOTORS 


Pick your combination of horsepower, torque and 
speed from an almost endless selection of AC and 
= DC gearmotors. Our three product lines, EAD, 

<> ih JANETTE, and HOLTZER-CABOT, go from a 
afd ga 1/500-HP instrument gearmotor all the way up to a reluctance) are known for smooth 


va ‘ .. 5-HP workhorse. Standards and specials. CIRCLE NO 223 operation and precise speed. Sizes 

















EAD’s synchronous & 
motors (hysteresis and 













_ 10-56, sub-FHP to 1/2 HP. Ball 
SEND FOR OUR PRODUCT PROFILE bearing construction. Standards, 

Our introductory brochure will show you all the lines of specials, and the reliability you expect 

motors, fans and blowers we make. CIRCLE NO 225 from EAD. CIRCLE NO 224 
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Loss-budgeting techniques simplify fiber-optic links. John Bliss 
and David W Stevenson, Motorola Inc, EDN, Apr 14, 1982, 
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Modified test predicts fiber losses in field. Ronald Cooper, AMP 
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Flexible circuits increase design choices. Dick Bell, Rogers Corp, 
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Flip flops 

Dual flip flops single-step a Z80. Don Trimble, Harris Semicon- 
ductor, EDN, May 12, 1982, pg 207, 1.25 pgs. 

Flip flops deglitth PROM output. Marian Stofka, Consultant, 
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1% ICs provide frequency comparisons. Robert J Lavery, Xerox 
Corp, EDN, Dec 16, 1981, pg 373, 1 pg. 
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Measure frequency data with a uC-based analyzer. Paul 
Toomey, John Wynne, Analog Devices Inc, EDN, Oct 27, 
1982, pg 233, 7 pgs. 

Two-chip discriminator monitors frequency window. JP 
Oehmichen, Thompson-CSF, Electronic Design, Apr 29, 
1982, pg 215, 1.25 pgs. 

Versatile circuit measures pulse width accurately. Kelvin Shih, 
General Motors Proving Grounds, Electronics, July 28, 1982, 
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Frequency multipliers 

Joining a PLL and VCO forms fractional frequency multiplier. SK 
Seth, SK Roy, R Dattagupta, DK Basu, Jadavpur Univ, 
Electronics, May 19, 1982, pg 163, 0.75 pgs. 

Phase shifters simplify frequency-multiplier design. Fred Brown, 
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Electronic Products, Mar 26, 1982, pg 65, 3 pgs. 
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KONTRON Logic Analyzer/Slave Emulator 











Now you can have timing and state logic analy- 
sis, slave in-circuit emulation, and full software 
development capability in one powerful, eco- 
nomical system. And, KONTRCN’s new Logic 
Analyzer/Slave Emulator (LASER) system can 

be configured to match your needs. With 32-, 48-, 
or 64-channel logic analysis to 100 MHz. With 
built-in dual 514" disk drives. With disassemblers, 
microprocessor interface, and slave emulation 
for all popular 8- and 16-bit chips. And, with all of 
the software development tools and ease-of-use 
features of the KONTRON/ 

Futuredata 2300 Series 
development system at 
your command, running 
under CP/M®*. With the 
flexible LASER system, 
you can reduce your 
investment in new devel- 
opment tools by as much 
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ELECTRONIC fe 
INSTRUMENTATION E AN 


IN THE UNITED STATES 
KONTRON Electronics 





630 Price Avenue, Redwood City, CA 94063 
Tel: (415) 361-1012; outside CA: (800) 227-8834 


Circle No 76 for Demonstration 













Your Most Powerful Micro Development Tools 
Have Been Combined 


as 50 percent. If you already own a 2300 Series 
system, expand its logic analysis capability with 
a software-compatible LASER. Or, if you own 

a KLA Series Logic Analyzer, expand its use by 
adding an ASCII keyboard, software develop- 
ment tools, and in-circuit emulation. LASER 

can even be interfaced to Intel, Motorola, HP, 
Tektronix, or other development systems. Com- 
plete your capabilities with one of KONTRON’s 
desktop or portable PROM programmers. 

Get all the facts and figures on these synergistic 
cost-reducing solutions to 
your hardware/software 
development/debugging 
needs. Call our 24-hour 
toll-free number (800) 
227-8834 ... or drop us 
a line. 


*CP/M is a registered trademark 
of Digital Research, Inc. 


CERSSER 


V¥4KONTRON 
ELECTRONICS 


IN EUROPE 


KONTRON Messtechnik GmBh 
Breslauer Str. 2, 8057 ECHING/W. Germany 
Tel: (0 89) 3 19 01-1 Telex: 05 22 122 
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high-quality synthesis of actual speech 
and natural sounds in low-cost, 


a POWeee MOS 





with the new 2 





OKI deals in reality in speech synthesis! We're setting 
new standards for quality sound reproduction - now so 
realistic it’s hard to believe it comes from a chip. And so 
realistically priced and formatted, implementation of 
the Real-Voice Series is a cinch. 

No more stilted computer monotones. We make it 
easy to record and playback any natural sound. Use 
real voices —-man, woman, child, in any language. Use 
real sound effects — bells, sirens, animal cries. Use 
real music — singers, groups, full orchestras. 

A real voice-synthesis breakthrough. Developed by a 
company with over 100 years in voice-communication 
equipment that is also a major source for low-power 
CMOS/LSI technology. Just the right mix to apply 
ADPCM telephone techniques to electronic speech 


OKI RealVoice Series. 


synthesis ... and come up with a new CMOS family of 
LSI chips offering complete capabilities in high-fidelity, 
low-cost sound reproduction. 

Ready to go: the MSM5218 analyzer/synthesizer for 
realtime record and playback. For playback-only sys- 
tems: the MSM5205 synthesizer -— or, in very high- 
volume applications, our stand-alone MSM6202 or 
6212 with on-chip ROM. And OKI’s commitment to ease 
of use has produced optimized demonstration and pro- 
totyping tools —- our new SAS systems. 

With this strong development support backing up 
our on-going expansion of CMOS synthesizer options, 
OKI can offer any designer fast access to Real-Voice 
system enhancement ... at the most realistic time/ 
capital cost available today. 





MSM 5204 
CMOS A/D 
CONVERTER 


These typical system layouts 
illustrate Real-Voice Synthesis 
ease of use — characteristics 
available through OKI’s 
application of Adaptive 
Differential Pulse Code 
Modulation. ADPCM processes 
allow audio waveforms to be 
digitized and compressed for 
efficient memory storage. This 
method of analysis and 
synthesis offers excellent 
reproduction of original 
waveforms by providing easy 
encoding and playback of 
natural voices or any other 
audio source. 
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RealWoicé Record and Playback 


in Realtime 


RealVoicé Playback Only 


MSM 5218 


Analyzer/Synthesizer 


+ D/A Converter 


MSM 5205 
CMOS Synthesizer 
+ D/A Converter 
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Complete @development support makes 
OKI RealVoicé Synthesizer Series 


easy to use in multiple applications. 


Hear high-quality | ‘Order Sabuscnela de Re, 
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Synthesizers ; | 
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Applications 















Real-Voice Playback Only for Real-Voice Record & Playback for 

Banking systems/terminals Industrial alarms/advisories Message store and forward Personal computer voice interaction 
Point-of-Sale terminals Emergency warning systems Security systems Training simulators 

Vending machines Microwave ovens Word processor prompting Monitoring systems 

Slot machines Greeting cards CPU/Peripheral interaction Arcade games 

Arcade games Monitoring systems Codec replacement in Video games 

Cartridge video games Signal aids for blin/handicapped digital telephone equipment Tel. weather reports 

Talking toys Testing equipment Automatic pagers Home message systems 
Computer directives Teaching aids Digital voice radio transmission Office equipment communications 
Dial-a-Time Temperature controllers Telephone answering machines PBX systems 

Tel. weather reports Automotive advisories/signals Telephone directory assistance Robots 

Tel. marine status Security systems Aeronautic simulators 

Tel. directory messages Medical diagnostic equipment 

Elevators Word processor prompting r ee ee 
Personal computers Doorbells/Chimes (_ ) Please send the OKI Real-Voice Series tech- 
Tone generators Clocks/Clock radios nical package with Data Sheets, Application 
Automatic pagers Medical information systems i Notes and Brochure. 

Simulation systems CAD/CAM - ( ) Call me to arrange for a Real-Voice perform- 
Medical instrumentation Talking text FR naeedesy oeeensa: 

Musical instruments Inventory monitors oe cl ag Abeneanen ge. Se arine a ise 
Self-Serve gas pumps Robots a complete prototype Kit priced at $83/Kit, 
Smoke detectors Process control communications of CMOS plus $6 tax/handling charge. (Enclose check 


* or money order for $89/Kit; no company 
B oynthesizers purchase orders please. Limit: 10 kits per 


customer.) 














: RNG a ee 
& Company 
OKI =" 
CAR i OS Slate Zip 
SEMICONDUCTOR 
Tel (___) 


Return coupon to: OKI Semiconductor Inc., 1333 Lawrence Expressway, 
Santa Clara, CA 95051. (408) 984-4842. Kit Offer expires March 31, 1983. 
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GPIB instruments 

GPIB software configuration determines system performance. 
Mark Tilden and Bob Ramirez, Tektronix Inc, EDN, Aug 4, 
1982, pg 137, 5.5 pgs. 

Manufacturers and products enhance the IEEE-488 bus. Andy 
Santoni, Contributing Editor, EDN, Sept 1, 1982, pg 223, 5.5 
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Questions and answers about using the GPIB. Norbert 
Laengrich, Racal-Dana Instruments, Electronic Products, 
Sept 7, 1982, pg 87, 2.67 pgs. 

Understanding IEEE-488 basics simplifies system integration. 
Mark Tilden and Bob Ramirez, Tektronix Inc, EDN, June 9, 
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GaAs technology 

GaAs technology continues to advance, but proponents fear 
credibility window. William Twaddell, Western Editor, EDN, 
Feb 17, 1982, pg 73, 5.33 pgs. 

Gallium arsenide analog ICs rival discrete devices for military and 
commercial use. Harvey J Hindin, Communications & Micro- 
wave Editor, Electronics, Feb 24, 1982, pg 117, 5 pgs. 

High-speed-logic race grows. Linda Lowe, Boston bureau man- 
ager, Electronics, Sept 22, 1982, pg 110, 1.67 pgs. 

Innovative circuit techniques propel digital GaAs devices toward 
LSI and VLSI densities. John G Posa, Contributing Editor, 
Electronics, Feb 24, 1982, pg 112, 5 pgs. 

Semiconductor memory update: GaAs Technology. Eugene R 
Hnatek, Viking Laboratories, Computer Design, Mar 1982, pg 
7165, 7 pgs. 

Smoothing the way to Ill-V devices. Charles Cohen, Tokyo 
bureau manager, Electronics, Aug 11, 1982, pg 92, 2 pgs. 


Graphics terminals 


Artistry in layers: generating color transparencies. Craig L Den- 


brook, SCION Corp, Computer Design, July 1982, pg 155, 
5.5 pgs. 

Color graphics printers emulating CRT terminals will cut network 
loading. Charles McEwan, Ramtek Corp, Electronic Design, 
June 10,:1982, pg ss59, 2 pgs. 

Computer graphics: Applications and technologies. Mike Kona- 
rat, Tektronix Inc, Electronic Products, Feb 4, 1981, pg 55, 
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Coprocessing to ease the graphics burden. Michael F Gordon, 
Stephen V Cope, Ramtek Corp, Computer Design, July 1982, 
Pg 147, 3.75 pgs. 

Custom video control delivers advanced font graphics. Mike 
Ramsay, Theodore A Shaffer, Convergent Technologies, 
Electronics, Dec 15, 1981, pg 151, 4 pgs. 

Hoisting the color standard. David H Straayer, Tektronix Inc, 
Computer Design, July 1982, pg 123, 5 pgs. 

Low-cost color-graphics terminals aim at business-system de- 
mands. John Tsantes, Eastern Editor, EDN, May 26, 1982, pg 
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Product choices proliferate in computer-graphics terminals. 
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Programmable terminals raise graphics efficiency. Bruce Coor- 
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Toward realtime interactive color graphics. Dale S Roark, Mega- 
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Hybrid circuits 

Focus on thick films: Base metals and polymers loom large. 
Harold Winard, Associate Editor, Electronic Design, Feb 18, 
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Hybrid circuits rate upgraded military specs. Herb Shifres, Henry 
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Thin-film hybrids provide an alternative. Jerry E Sergent, Consul- 
tant, EDN, Nov 25, 1981, pg 141, 9 pgs. 

Tiny hybrid delivers king-sized isolation. J Eric Lindberg, Burr- 
Brown Research Corp, Electronic Design, June 24, 1982, pg 
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In-circuit emulators 

In-circuit emulators aid designers as they move from 8- to 16-bit 
processors. Edward Teja, Western Editor, EDN, Aug 4, 1982, 
pg 65, 7.67 pgs. 


Independent testing labs 

Independent laboratories increasingly help to meet LSI-device 
testing challenges. John Tsantes, Eastern Editor, EDN, Jan 6, 
1982, pg 47, 8 pgs. 


Inductors 
Formula simplifies inductance calculation. Ash Nayak, Century 
Data Systems, EDN, Aug 4, 1982, pg 164, 1.25 pgs. 


Industrial electronics 
1982 Technology Forecast. Roger Allen, Senior Editor, Electronic 
Design, Jan 7, 1982, pg 91, 20 pgs. 


Instrument interface systems 

Don't try to develop your own IEEE-488 controller unless you are 
a computer manufacturer. Staff written, Electronic Products, 
Mar 26, 1982, pg 47, 3.67 pgs. 

GPIB software helps to provide automatic test switching. Mike 
Black, Texas Instruments Inc, Electronics, Aug 11, 1982, pg 
142, 2.25 pgs. 

Interface system weds instruments to small computers. Steve 
Harper, Carl Landsness, Roger Quick, Hewlett Packard Co, 
Electronic Design, Dec 24, 1981, pg 78, 10 pgs. 

LSI transceiver chips complete GPIB interface. Pradip Madan, 
Jim Frederick, Intel Corp, Computer Design, Mar 1982, pg 
91, 7 pgs. 


Integrated circuits, general 

Australia builds VLSI skills. Brian Gomez, McGraw-Hill World 
News, Electronics, Oct 6, 1982, pg 82, 1.33 pgs. 

Chipping away the barriers to the million-device IC. Dave Bursky, 
West Coast Managing Editor, Electronic Design, Aug 5, 
1982, pg 91, 8 pgs. — 

Digital advances at all levels combine to bring systems on a chip 
within sight. Dave Bursky, Technology Editor, Electronic 
Design, June 10, 1982, pg 83, 9 pgs. 

French want National as partner. Robert T Gallagher, Paris 
bureau manager, Electronics, Sept 8, 1982, pg 104, 1.67 
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ISSCC: Diverse design techniques triumph in analog ICs. Frank 
Goodenough, Analog Circuits Editor, Electronic Design, Feb 
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ISSCC: Fabrication gains feed the growth of digital VLSI. David 
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nents Editor, Linda Lowe, Boston bureau, Electronics, Dec 
15, 1981, pg 106, 1.67 pgs. 
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SGS plans a global attack. John Gosch, Frankfurt bureau 
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Technology profile, Intel Corp. Dave Bursky, West Coast Associ- 
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Sprague Type 636D Large Cylindrical Extralytic’ Capacitors Feature 
Exceptional Performance Characteristics 


These aluminum electrolytic capacitors have proved Rated for operation at temperatures trom HHS? C10 
especially well suited for power supplies, industrial control +85°C, Type 636D capacitors are available in case sizes 
equipment and energy storage systems where superior ranging from PSS" te 2 eo Ee tO ot LT 
performance is a must. They offer high ripple current 8.625" (L.). In the largest case size, ratings can be 
capability, low ESR, high capacitance per case size, and _ provided as high as 680,000 uF at 6.3 volts, or 9100 pF at 
excellent operating life. 250 volts. 
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1.67 pgs. 

Hong Kong prepares to change. Robert Neff, Tokyo bureau, 
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@ HI-REL AND INDUSTRIAL THINSWITCH™ 


Membrane switch with gold or nickel plated etched copper circuits, back- 
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@ HI-REL AND INDUSTRIAL PANELSWITCH™ 
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@ HI-REL AND INDUSTRIAL SEALEDSWITCH™ 


Gold or nickel plated domed stainless steel switch elements, one-piece 
illuminable silicone keys, virtually indestructible legends, total environmental seal. 


@ HI-REL AND INDUSTRIAL TELSWITCH™ 


Gold or nickel plated domed stainless steel switch elements, one-piece truncated 
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one of our standard keyboards or a complete custom engineered system, IEE’s PLANAR 
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Planar Products Division 
INDUSTRIAL ELECTRONIC ENGINEERS, INC. | . 
7740 Lemona Avenue ®@ Van Nuys, CA 91405 Tel. (213) 787-0311 @ TWX: 910-495-1707 
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Hughes has the solution. Every connector 
in the cube is available. Off the shelf. Single 
channel, multi-channel circular, hermaphro- 
ditic, rectangular. A new twist in today’s market. 

Don't see what you want? No problem. 
We'll design and manufacture to your exact 
specs. Help you get it together. Connectors, 
tee and star couplers. 

hughes hi-rel fiber optic connectors are 
designed for the stringent survivability require- 
ments of the military They're tough. In fact, 
we're their number one supplier of multi- 
channel types. 


Repeatability, reliability, precise alignment, 
low insertion losses, environmental sealing. 
And available. 

So much for the fiber optic connector 
availability puzzle. The cube should be so easy 

For more information phone Jack 
Maranto, fiber optics marketing manager at 
(714) 549-5759. Or write Hughes Aircraft 
Company, Connecting Devices Division, 17150 
Von Karman Avenue, Irvine, CA 92714. In 
Europe, Hughes Microelectronics, Ltd. Clive 
House, 12/18 Queens Road, Weybridge, 
Surrey KT13 9XD, England. 
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crunching. K McDonough, E Caudel, S Magar, A Leigh, 
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16-bit-.P peripheral ICs provide datacomm support. Dennis R 
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Chip set opens public networks to low-cost data communications. 
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Your system will soar to new heights | in. 
performance, versatility and long- -term 
reliability. And with Optimiser’s unstirpasse d= 
options, you'll experi¢nce a whole new freedart 
of design possibilities. 


me) ml alcagelalelatctclelli@ maaieaMmalaselsl Nats abd display. on the 
market—even for international operation—select. ~~. 
Optimiser Chassis models with form, fit, function: Optimiser * 
costs less, is more reliable and offers far more features. 
Modular power supply cuts costs; special design optimizes 
operation at 50 Hz; choice of tilts 0°, 5°, 7.5°, 10°, 15°; secondary arc 
Crem iC Alm CMOS ial alcomial -melels|cemietdimiek a ccaglenllieg 
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For optimum performance in a space saving package, select the 
revolutionary Optimiser Kit. It’s a cost efficient 12” or 15", 110° sates 
that operates on an economical 24V dc, with energy conserving — 
ferrite core components. Multi-tap horizontal Sees einer 
means fewer models in penne 


and you'll get a : 
great reception 


Neltaliaicats better received than an. 
MalareNZsivelament-|aoveldallislelcen; a elpete| lla 
performance and increases profitability. 
That’s Optimiser, an outstanding anor of 
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Three models provide 
laboratory performance with 
flexibility and versatility. 


With the introduction of the new 
7L14, there are now three members 
of the Tektronix family of digital stor- 
age plug-in spectrum analyzers. 
They provide frequency coverage 
from 20 Hz to 60 GHz. This plug-in 
concept brings you high perform- 
ance, versatility and flexibility un- 
matched by monolithic instruments. 
At reasonable prices. Theyre com- 
patible with any Tektronix 7000 
series oscilloscope mainframe, 
including the new digitizing GPIB 
7854 for programmable 
<- Woes Mecsas =. _ solutions to com- 
| plex measure - 
ments. 
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Now you can plug in an all digita-storage 
family of spectrum analyzers. 


surement capability. Digital 


Family characteristics that make other communications system 
spectrum analysis easier. At the top of the spectrum you 


All three instruments feature digital  gettop performance trom tne i 


a) 
storage for flicker-free displays that See eile coe aaa 7 5 


are easy to interpret. This provides GHz to 60 GHz range and has 


evel ty ote Pea 30 Hz resolution to 12 GHz. Displa “2 
: : ys 
penton! =F tbmagle ie Sal 22 eet eg are sharp, stable and flicker-free. . 


stores for long periods to measure 
| nal 
amplitude changes and frequency mice pe - 


es 7000 Series plug-in family surements easy with microprocessor — 
displays alphanumeric readout for aided controls. An automatic 
preselector insures spurious-free 


referencing and easy documenta- 
tion. And al Speen analyzer is Poe giving easily interpreted — 
: isplays 


protected from up to one watt input For baseband measurements ~ 


levels to save expensive front end 4 
choose the 7L5 for its precision and 
Ger caused Dy ae eet convenience in the 20 Hz to 5 MHz 


overloading. 
oe range with 10 Hz resolution. For 
With a 7000 Series mainframe on high performance analyzer, 


your bench, you select the spectrum 
analyzers that fit your requirements. unusually easy to operate. 






And they interchange quickly with 30 This family works togetherto 
other Tektronix test and measure- make an outstanding value. oe 


ment plug-ins. Use the powertul You get this laboratory perform- — 
mainframe for logic analyzer, ance and measurement flexibility at 
oscilloscope and other prices that point up the value of the 
} Measurements. Tektronix plug-in concept. 

| New 10 KHz to 1.8 GHz 7L14 Call your nearest Tektronix Field 


completes the 20 Hz rae eee : Mere a Sie ti 
svi or complete details on the 
hated a om Series fab performance spectrum 
storage plug-in team. analyzers. Or call 800-547-1512 for 
Here itis. The new 7L14 for descriptive literature. 
digitally-stored close-in, high Tektronix, Inc., RO. Box 1700, 
resolution measurements Beaverton, OR 97075. In 


from 10 KHz to 1.8 GHz. With Europe: European Marketing 
10 Hz residual FM, the 7L14 Centre, Postbox 827, 1180 AV 
provides stability and jitter- Amstelveen, The Netherlands. 
free 30 Hz resolution dis- 

plays. Its digital 
storage can be used 
to eliminate system 
errors and provide 
flat swept RF mea- 


averaging provides noise 
reduction which gives 70 

dB spurious-free dynamic 
range. Youcan check broad- 
band RF networks, filter 
networks, amplifiers, cables. 


Measure EMI/RFlandFM, weg 
navigation, two-way and Performance 


worth the 
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16-bit uP crams peripheral support on chip. Jim Klovstad, GM 
Catlin, Tony Zingale, Intel Corp, Electronic Design, June 10, 
1982, pg 191, 6 pgs. 

16-bit families swell with greater integration. Dave Bursky, West 
Coast Associate Managing Editor, Electronic Design, Oct 14, 
1982, pg 103, 9 pg. 

16-bit processors—the second generation arrives. Alex Mendel- 
sohn, Senior Editor, Electronic Products, July 23, 1982, pg 
47, 4.33 pgs. 

5-chip circuit debugs 6800 firmware. Peter W Marcus, Racal- 
Milgo Inc, EDN, Jan 6, 1982, pg 214, 1 pg. 

Add a flag register to the 9900 uP. Steven Bennett, Harris 
Semiconductor, EDN, Apr 14, 1982, pg 201, 0.67 pg. 

Add hardware divide to a 6801 uP. Robert Harding, Delco 
Electronics, EDN, Oct 13, 1982, pg 177, 1 pg. 

Arithmetic chips assume greater importance as C users de- 
mand faster response. Robert H Cushman, Special Features 
Editor, EDN, Apr 14, 1982, pg 61, 4.33 pgs. 

Bipolar VLSI builds 16-bit controller handling many fast peripher- 
als at once. Sunil Joshi, Deepak Mithani, Steve Stephansen, 
Advanced Micro Devices Inc, Electronics, Nov 30, 1981, pg 

. 98, 5 pgs. 

Bit-slice processor speeds through BCD math. Michael J Miller, 
Sunil Joshi, Advanced Micro Devices Inc, Electronic Design, 
Dec 10, 1981, pg 104, 9 pgs. 

Bus accommodates recent CMOS offerings. Lon Hocker, Syn- 
apse Corp, Electronic Products, Mar 26, 1982, pg 57, 2 pgs. 

CMOS microprocessor and microcomputer ICs Special Report. 
Robert H Cushman, Special Features Editor, EDN, Sept 29, 
1982, pg 88, 12 pgs. 

Choosing a pP: Pick the vendor first. Bruce R Moore, Data 
General Corp, Electronic Design, May 13, 1982, pg 199, 5 
pgs. 

Design powerful systems with the newest 16-bit ~P. Robert D 
Grappel, Hemenway Corp, EDN, Sept 29, 1982, pg 127, 9.5 


Pgs. 
Detect and correct data errors without slowing bus traffic. Thom- 
as W Starnes, Motorola Inc, EDN, Mar 31, 1982, pg 155, 5 


Pgs. 

Dual flip flops single-step a Z80. Don Trimble, Harris Semicon- 
ductor, EDN, May 12, 1982, pg 207, 1.25 pgs. 

EDN’s Eighth Annual wP/C Chip Directory. Robert H Cushman, 
Special Features Editor, EDN, Nov 11, 1981, pg 100, 54.5 


Pgs. 

EDN’s Ninth Annual »P/wC Chip Directory. William Twaddell, 
Western Editor, EDN, Oct 27, 1982, pg 98, 55 pgs. 

Eliminate system growth pains with a »P/controller interface. 
David L Ruhberg and Michael C Wood, Motorola Semicon- 
ductor, EDN, Mar 3, 1982, pg 117, 9 pgs. 

Emulation in hybrid designs. Brad Denniston, Terry Wortman, 
STEP Engineering, Computer Design, Mar 1982, pg 139, 5.5 


pgs. 


\ 228 


Enabling a processor to interact with peripherals using DMA. 
Trung D Nguyen, Litton Data Systems, Electronics, June 2, 
1982, pg 170, 2.33 pgs. 

Flexible approach improves wP I/O design. Eugene M Zumchak, 
Niagara Micro Design Inc, EDN, Aug 18, 1982, pg 115, 4.5 


Pgs. 

For «Ps and Cs, the key word is microprogramming. Dave 
Bursky, Semiconductors Editor, Electronic Design, Nov 26, 
1981, pg 79, 10.5 pgs. 

Hardware modification boosts Z80’s counting rate to 2 MHz. 
Mark Kroll, Intercomp Co, Electronic Design, May 27, 1982, 
pg 194, 0.5 pgs. 

Interface bipolar PROMs and CMOS uPs. Steven Bennett, 
Harris Semiconductor, EDN, June 9, 1982, pg 183, 1 pg. 
Link CMOS logic to a 6809 y.P. Ralph Tenny, George Goode and 

Associates Inc, EDN, Mar 17, 1982, pg 190, 7 pg. 

Low-cost 16-bit microprocessor has performance of midrange 
minicomputer. Raymond Ochester, Digital Equipment Corp, 
Electronics, Nov 3, 1981, pg 129, 5 pgs. 

Mapping an alterable reset vector for the MC68000. Ron L Cates, 
Motorola, Electronics, July 28, 1982, pg 1117, 7 pg. 

Memory protection moves onto 16-bit microprocessor chip. Peter 
Heller, Robert Childs, Jim Slagev, Intel Corp, Electronics, 
Feb 24, 1982, pg 133, 5 pgs. 

Memory-mapping techniques expand 8-bit-.P applications. John 
Tomaszewski, Consultant, EDN, Nov 11, 1981, pg 220, 6.5 
Pgs. 

Microprocessor Directory. Dave Bursky, West Coast Associate 
Managing Editor, Electronic Design, Oct 14, 1982, pg 118, 
24.5 pgs. 

Microprocessor Directory. Staff written, Electronic Design, Nov 
26, 1981, pg 114, 26 pgs. 

Microprogrammed system design. Sunil Joshi, Deepak Mithani, 
Advanced Micro Devices, Computer Design, June 1982, pg 
151, 6.75 pgs. 

Multiple P control system raises throughput without bus con- 
flicts. Mark H Polczynski, Eaton Corp, Electronic Design, Jan 
7, 1982, pg 281, 5 pgs. 

On-chip memory management comes to 8-bit uP. Roger Whit- 
comb, Zilog Inc, Electronic Design, Oct 14, 1982, pg 163, 8.5 
Pgs. 

One instruction linearizes 2920 output. Mike Schwartz, ESL Inc, 
EDN, Jan 20, 1982, pg 158, 0.75 pg. 

Put a 16-bit output port on an 8-bit ~P. Sheila Thornton, ADT 
Security Systems, EDN, Sept 29, 1982, pg 160, 2 pgs. 
Reduce loading and power use with active P bus termination. 
Ban S Bong, Raytheon Co, Electronic Design, Mar 18, 1982, 

pg 256, 0.67 pgs. 

Simulate the 6809 with 6800-,.P emulators. M F Smith, Consul- 
tant, EDN, Nov 11, 1981, pg 296, 7 pg. 

Speed »P arithmetic functions while using less software. Ehud 
Gordon, Monolithic Memories Inc, EDN, May 26, 1982, pg 
167, 4.75 pgs. — 

Transfer technique expands wP’s available I/O space. Robert A . 
Dwyer, RCA Corp, Electronic Design, Sept 30, 1982, pg 174, 
7 pg. 

Variable clocks up microprogram speeds. KS Perianayagam, 
Bharat Electronics Ltd, EDN, Dec 16, 1981, pg 376, 7 pg. 

Voltage switching saves power in battery-based systems. Lon 
Hocker, Synapse Corp, Electronic Products, Feb 4, 1982, pg 
59, 1.67 pgs. 


Microprogramming 

Flexible processor extends design options. Anthony Lake, Philip 
Herman Jr, Michael Kraley, Bolt Beranek and Newman Inc, 
Computer Design, Nov 1981, pg 181, 4.5 pgs. 


Microwave 

Borrowing RF techniques for digital design. David Montgomery, 
Hewlett-Packard Co, Computer Design, May 1982, pg 207, 
6.5 pgs. 

CAD changes face of microwave labs. Harvey J Hindin, Commu- 
nications & Microwave Editor, Electronics, June 16, 1982, pg 
97, 1.67 pgs. 

Digital replaces analog in simple QPSK modulator. RN Mutagi, 
Space Applications Centre, Electronic Design, Mar 4, 1982, 
Pg 125, 0.75 pgs. 

Microwave links add flexibility to local networks. James W Rush, 
General Electric Co, Electronics, Jan 13, 1982, pg 164, 4 
Pgs. 

Microwave technology advances as mass applications loom. 
Dale Zeskind, Contributing Editor, EDN, Feb 3, 1982, pg 81, 
4.67 pgs. 


EDN JANUARY 6, 19838 








MICRO 
POWER 
SYSTEMS 


OP-27/0P-37 — Immediate Delivery! 
MPS makes the lowest noise op amps in the world. 
MPS is the only alternate source for the OP-27/37. 


~ @np-p (DC to 10Hz)—_Jeq(1000Hz) In (1000Hz)} SR | Vos|TCVos} ls Wore (ORIG ps cicscbise ycriblbe “high 


speed applications, the OP- 
0.3pA 27/37 Operational amplifiers 
nl ing. TV 1500. 
including: a 17 V/usec. slew 
, rate and a gain of 4 million, 
combined with very low 
0.3pA ‘ voltage and current noise 
Jaz 17V/usec | 10pV |.2uV/°C | + 10nA from the same amplifier, for 
the first time ever. 


No other company in the world has MPS’s superior 
op amp technology. MPS’s proprietary bipolar process 
and silicon nitride passivation and advanced low dis- 
location emitters provide low noise, low offset current, 
long term stability and inherent high reliability as well 
as superior radiation resistance. 


The “Typical OP-27 Application” illustrates the 

ls = 10pA world’s lowest noise instrumentation amplifier for use 
Vos = 1mV (unnulled) where high input impedance and high speed are 
TCVos = 2uV/°C required. It provides FET input impedance character- 
en = 0.5uVp-p (DC to 10Hz) : istics with impeccable low noise specs and long term 
stability. The soon to be announced MP5527A will 
have significantly lower ls. 


OP AMP REPLACEMENT CHART All op amps are immediately available with MIL- 


MPS MODEL TYPE REPLACES PMI STD-883B processing, in die form, and with standard 
can, plastic and ceramic packaging. 


Precision Op Amps 

















TYPICAL OP-27 APPLICATIONS 


High impedance, low noise 
FET input amplifier using 
an OP-27 and an MP843 
low noise dual FET. 


TYPICAL SPECS: 








MP5501/OP-01 DAC Follower, High Speed ithi 
MP5502/OP-02 Low Noise, General Purpose MPS also designs and manufactures monolithic : 
MP5505/OP-05 Fou: Nalak Aadniiehtaon data acquisition and conversion devices, including: 
MP5507/OP-07 Low Noise, Low Ves Instrumentation D/A and A/D converters, analog multiplexers, analog 
MP5509/OP-09 Quad Matched switches, and voltage references. MPS is a leader in 
MP5510/OP-10 Dual 5505/OP 05 Custom LSI and radiation resistant, Hi-Rel CMOS 
MP5511/OP-11 Quad Matched memories. 
MP5512/OP-12 Low Noise, Instrumentati 7p 
Beeerigb.o7 ipraaaon athe mann For complete details, sample parts, catalogs and 
MP5537/OP-37 Ultra Low:Noise, High Speed ve prices, call your local rep/distributor or send coupon, 
MP4136 Quad (741 Type) or call MPS marketing direct: ask for Bob Smith 
MP5527A Super Beta (TBA) (408) 727-5350, extension 245. 
U.S. REPS.: AL: R.W. Mitscher, (205) 852-7676; AZ: S M Re laelpiens a ieO EES, 
.S. .. AL: R.W. Mitscher, - ; AZ: SunWest Marketing, (602) 241-8163; CA: Select ~ 
Electronics, (714) 739-8891; NES, (408) 738-3259; D* Sales (714) 560-6266; CANADA: R.F.Q. Limited; PO ER Santa Clara, eee 080 
Quebec: (514) 694-5724; Toronto, (416) 626-1445; Ottawa, (613) 820-8445; CO: Quatra (303) 795-3187; SYSTEMS (408) 727-5350 
del gph san hay fom 275-1132, (813) veirie ap R. W. Mitscher, (404) 923-3239; IL: KMA P22 2 2 2 © ee ee ee ee oe oe oe oe oe oe ee ee oe oe oe oe oe oe oe 
les, (312) - ; IN: Coombs Associates, (219) 747-4017; IA: Rep Associates, (319) 393-0231; KY: | - Ri 
KW. Electronics, (603 45 ; e00 var W will te 19) 298 es6o: MO: Stamler Aegselaiee. (301) ; To: Micro Power Systems, 3100 Alfred St., Santa Clara, CA 95050 ; 
- , (301) - 3 : Dynamic Sales (617) 272-5676; MI: Lowell Wendt Marketing, (313) 464- j 
2722: MN: Peterson Sales, (612) 884-3483; NJ: Stemler Associates (609) 966-4070; Comtronic : UJ RAVE. (OCER TSE Cot ROD Paaey betaloge BiG COREE ARS. : 
Associates (516) 224-6086; R. W. Mitscher, (716) 586-4012, (716) 633-7970, (315) 458-1321, (914) 768- \ C) Send data. , 
8375, (315) 637-6561, (716) 227-0839; NC: R. W. Mitscher, (919) 876-0160; OH: K. W. Electronics Sales, i : ; i 
(513) 890-2150, (216) 491-9177, (614) 888-0483; OR: Electronic Component Sales, (503) 245-2342; PA: i Application: ; 
Stemler Associates, (215) 638-4850; SC: R. W. Mitscher, (813) 772-1907; TN: R. W. Mitscher, (615) 282- j 4 
6240; TX: Technical Marketing, (214) 387-3601, (713) 777-9228, (512) 835-0064; UT: Quatra, (303) 795- ‘ Part No. ‘ 
3187; WA: Electronic Component Sales, (206) 232-9301. WI: KMA Sales, (414) 259-1771. § j 
U.S. DISTRIBUTORS: AZ: Lion Electronic Dist. (602) 869-9611; Memco, (602) 952-2254; CA: OSU ee REE ROO LE IC SE a MRE EER OL MMS WR RP TRY Par) 2S I WIR AOS CTR OS AEE RE 
Pacesetter, (408) 734-5470, (714) 557-7131, Jan Devices, (213) 708-1100; MP Systems, (714) 770-6411; gy Name i 
CANADA: Future Electronics, Quebec, (514) 694-7710; Ontario, (613) 820-8313; Conti Electronics, £ 4 
Vancouver, (604) 324-0505; CO: Bell Industries, (303) 424-1985; FL Diplomat Electronics, (813) 443- jy iitle i 
4515; GA: Wholesale Industrial Electronics, (404) 447-8431; IL: GBL/Gould Electronics, (312) 593- 4 x 
3220; MD: Whitney, (301) 944-8080; MA: Aved Electronics (617) 245-7406; MI: Reptron Electronics, i Company i 
(313) 525-2700; MN: The Joel Company, (612) 545-5669; MO: Olive Industrial (314) 426-4500; Abrams : 5 
& Associates (314) 569-0047; NY: Add Electronics, (315) 437-0300, Summit, (716) 887-2800; Caesar, i Address i 
(516) 242-8477; OH: Argent Industries, (513) 836-8633; REH Electronics, (216) 248-1636; OK: Quality, 4 } 
(918) 664-8812; PA: Time Mid-Atlantic, (215) 359-1200; Aldertronics, (412) 821-5565; TX: Quality a WRG 820. St ah CURE N CARE EN GHC «RIE IIE 7 "eam = eae 
Components, (713) 772-7100, (214) 387-4949, (512) 835-0220; WA: Bomber’s Electronic Sales, (206) aor 5 State Zip ' 
941-0518; Robert E. Priebe Co., (206) 682-8242; WI: Taylor Electric, (414) 241-4321. ne PEEK. : 
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Pentagon moves to expand VHSIC. Ray Connolly, Washington 
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A MIL Spec Supermini. Allen Rush, Larry Walsh, Art Wellman, 
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Gould lic, Coiiiputer Design, Aug 1982, pg 131, 4.5 pgs. 

Care in packagiiig off-the-shelf LSI keeps 32-bit minicomputer 
compact. David A Carlson, Robert P Morin, Digital Equip- 
ment Corp, Electronics, Oct 6, 1982, pg 115, 5 pgs. 

DEC: new target, new approach. James B Brinton, Boston 
bureau manager, Electronics, Nov 3, 1981, pg 110, 1.33 pgs. 

Minicomputer blasts through 4 million instructions a second. 
William P Ward, Gould Inc, Electronics, Jan 13, 1982, pg 155, 
5 pgs. 

Supermini goes multiprocessor route to put it up front in perform- 
ance. Per Knudsen, Norsk Data, Electronics, Aug 11, 1982, 
pg 112, 6 pgs. : 

Technology Update: Computers & Peripherals. Tom Manuel, 
Computers & Peripherals Editor, Electronics, Oct 20, 1982, 
pg 188, 7 pgs. 

Modems 

A tower of Babel: International modem standards examined. 
Marya Repko, Bootstrap Ltd, Computer Design, Oct 1982, 
pg 84, 3 pgs. 

Automatic adaptive equalization for mediurn speed modems. C 
Kenneth Miller, Concord Data Systems, Computer Design, 
Sept 1982, pg 233, 3.75 Pes 

Computers and peripherals Special Report. Car/ Warren, West- 
ern Editor, EDN, July 16, 1982, pg 346, 9.5 pgs. 

LSI technology and novel packaging yield new breed of direct- 
connect modems. Carl Warren, Western Editor, EDN, Nov 117, 
7981, pg 51, 4.33 pgs. 

One-chip slope-delta modem is good for low-frequency jobs. Dan 
Baker, Litton Microwave Cooking Products, Electronic De- 
sign, Aug 5, 1982, pg 218, 1 pg. 

Single-chip FSK modem expands your design choices. Michael 
K Stauffer, Advanced Micro Devices Inc, EDN, May 12, 
71982, pg 143, 9 pgs. 

Motor controls 

CMOS circuit controls stepper motor. Otto Neumann, Square D 
Canada, Electronics, Sept 8, 1982, pg 165, 1.25 pgs. 

Components Special Report. Tom Ormond, Senior Editor, EDN, 
July 16, 1982, pg 262, 5 pgs. 

ICs put motors through their paces. Alex Mendelsohn, Senior 
Editor, Electronic Products, Nov 30, 1981, pg 47, 5.5 pgs. 

Interface lets microprocessor control stepper motor. VL Patil, 

Central Electronics Engineering Research Institute (India), 
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Electronics, July 28, 1982, pg 119, 1.67 pgs. 

Linear and switching ICs control motors efficiently. Les Hadley, 
Steve Ohr, Signetics Corp, Electronic Design, Apr 29, 1982, 
pg 197, 7 pgs. 

Matching control, motor and job. Frank Weghorn, Associate 
Editor, Electronic Products, Mar 26, 1982, pg 63, 1.33 pgs. 

Maximize stepper-motor control with customized drive circuits. 
Leonard Sherman, National Semiconductor Corp, EDN, Aug 
18, 1982, pg 95, 5.5 pgs. 

PROM forms flexible stepper-motor controller. Gregory C Jewell, 
Caldisk, Electronics, May 5, 1982, pg 130, 2.33 pgs. 

Power regulator feedback loop keeps dc motor on speed. Peter 
Lefferts, Versatec, Electronic Design, Feb 4, 1982, pg 148, 1 
pg. 

Motors 

Focus on small motors: Semiconductors open new doors. Morris 
Grossman, Technology Editor, Electronic Design, Sept 2, 
1982, pg 203, 10 pgs. 

Motors source list. Staff written, Electronic Products, Nov 30, 
71981, pg 55, 5 pgs. 

Multiplexers 

CMOS devices dominate analog switches, but mixed technology 
might supplant them. William Twaddell, Western Editor, EDN, 
Feb 17, 1982, pg 87, 3.33 pgs. 3 

Fiber-optic multiplexer clusters signals from 16 RS-232-C chan- 
nels. Robert Lombaerde, Hewlett-Packard Co, Electronics, 
Mar 24, 1982, pg 125, 3 pgs. 

Great Gator Giveaway—Part 1: Winning MUX applications. Jon E 
Cornell, Harris Corp, EDN, May 12, 1982, pg 171, 6.5 pgs. 

Multipliers 

OTA multiplier converts to two-quadrant divider. Henrique S 
Malvar, Univ of Brazilia, Electronics, Dec 29, 1981, pg 78, 
0.75 pgs. 


Multiprocessing : 

Arbiter handles shared resources for multiprocessor. Nicholas E 
Scordalakes, Technology Marketing Inc, Computer Design, 
Dec 1981, pg 175, 2 pgs. 

Controller smooths data flow through multiprocessor systems. 
Gary McAlpine, William J McLain, Gerald B Feldkamp, 
Aptec Computer Systeins Inc, Electronic Design, Aug 5, 
1982, pg ss45, 5 pgs. . 

Extend «C capability via multiprocessing. Jack Hemenway, 
Hemenway Corp, EDN, Apr 14, 1981, pg 175, 6 pgs. 

Making the most of multiprocessing for microcomputers. WY Yue, 
Anhue Univ, RP Halverson, Data Flo Corp, Computer Design, 
Feb 1982, pg 101, 3.5 pgs. 

Multiprocessing could bring out a system’s best. Tom Balph, 
John Black, Motorola Inc, Electronic Design, Mar 18, 1982, 
Pg 219, 6 pgs. 

Rapid bus multiprocessor system. Mario P Zoccoli, St Joseph's 
Univ, Arthur Sanderson, Carnegie-Mellon Univ, Computer 
Design, Nov 1981, pg 189, 8.5 pgs. 

Transparent multiprocessing boosts C throughput. David Kind- 
er, Intel Corp, Electronic Design, Apr 15, 1982, pg 159, 9 


Pgs. | 
Virtual-kernal design makes multiprocessing go. Jack Hemen- 
way, Hemenway Corp, EDN, Sept 1, 1982, pg 215, 4.75 pgs. 





Noise limiting 

Pulse-width discriminator eliminates unwanted pulses. George 
Raffoul, Lockheed Engineering & Management Services Co, 
Electronics, Aug 11, 1982, pg 127, 1.67 pgs. 


Nonlinear circuits 

Expand linear circuit functions with nonlinear design schemes. 
Jim Williams, National Semiconductor Corp, EDN, May 12, 
1982, pg 153, 4.5 pgs. 

HP-67 calculates maximum nonlinearity error. Kyong Park, 
Kavlico Corp, Electronics, May 5, 1982, pg 156, 2 pgs. 
Mold nonlinear circuit response with a multifunction converter. 
Jerald Graeme, Burr-Brown Research Corp, EDN, June 9, 

1982, pg 165, 6 pgs. 
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IF SEMI-CUSTOM CMOS WAS ALL 
TEMPTED TO 


WE MIGHT BE 
T’S ALL YOU NEED. 


We're downright impartial when SOMETIMES, NEITHER IS ENOUGH. GET FREE ADVICE THAT'S 















your IC design. And since fast turnaround is a semi- Since we don't have an axe to 
Because we do both. custom trait, it’s an obvious choice. grind for one approach or the other, 
Which means we can afford But suppose you're talking big you can count on Holt for an unbi- 
to give advice based on your spe- quantities, where custom is gen- ased opinion. 
cific needs, not ours. erally more cost effective. Then you can count on us to 
SAVINGS ARE A HOLT CUSTOM. At Holt, you can get both. perform no matter which way you 


Development of semi-custom go. On time. On budget. And with 
More often than not, we can pro- and custom versions canruncon- __ the first-rate quality you deserve. 


duce a custom IC in specified low currently, in fact. The semi-custom Call Mark Ellsberry for more 
quantities for less than the gate- version will help you hit the mar- information today. 
array bid of a competitor. ket fast. Later on, the custom ver- Holt, Inc., 8 Chrysler Avenue, 
So don't automatically assume ion can replace it on your assembly Irvine, CA 92714. Telephone: (714) 
that the rule of thumb about semt ine to help your bottom line. 859-8800. Telex: 182704. 
custom being cheaper in low 
quantities is always true. | por | 
On the other hand, don't | PONY . H U 
ignore semi-custom, as a | ae Pe | en 
Bec nee you need large | Ayo" INTEGRATED CIRCUITS 
uantities. 
: MAKING CMOS WORK FOR YOU. 
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Office automation 

1982 Technology Forecast. Len Yencharis, Computers Editor, 
Electronic Design, Jan 7, 1982, pg 237, 17 pgs. 

Layering approach manages mixed documents. Wolfgang Horak, 
Wolfgang Postl, Walter Woborschil, Bernhard Bergmann, 
Claudia Kutscher, Eduard Scheiterer, Siemens AG, Electron- 
ic Design, Apr 15, 1982, pg ss49, 5 pgs. 

The automated office will mix different equipment from various 
vendors. Robert Katzive, Gnostic Concepts Inc, Electronic 
Design, Apr 15, 1982, pg ss5, 2 pgs. 

On-line processing 

New challenges for designers of on-line processing systems. 
Howard Falk, Contributing Editor, Electronic Design, Feb 18, 
1982, pg ss15, 7 pgs. 

Speed the flow of on-line transactions. Debra Wyatt, Texas 
Instruments Inc, Electronic Design, Feb 18, 1982, pg ss27, 
5.5 pgs 

Op amps 

Active potentiometer tunes common-mode rejection. Jerald 
Graeme, Burr-Brown Research Corp, Electronics, June 30, 
1982, pg 119, 0.67 pgs. 

Bi-FET op amps invade 741’s general-purpose domain. Jim 
Williams, National Semiconductor, Electronics, Nov 3, 1981, 
Pg 134, 2 pgs. 

Bi-FETs expand applications for general-purpose op amps. Jim 
Williams, National Semiconductor, Electronics, Nov 17, 1981, 
Pg 122, 1.67 pgs. 

Current-source alternatives increase design flexibility. Jim Wil- 
liams, National Semiconductor Corp, EDN, Sept 1, 1982, pg 
169, 5.5 pgs. 

Design for today’s op amps hints & tips. Stephen A Connors, 
Data Translation, Electronic Products, Aug 18, 1982, pg 67, 
2.67 pgs. 

Distortion problems bow to a wide-band power op amp. James 
Wong, National Semiconductor Corp, EDN, Apr 14, 1982, pg 
149, 6.5 pgs. 

Dual op amp generates bidirectional ramps. Richard Wickens, 
Servo-Tek Products Co, Electronic Design, Sept 30, 1982, 
Pg 176, 0.75 pgs. 

Great Gator Giveaway—Part 2: Winning op-amp applications. 
Jon E Cornell, Harris Corp, EDN, May 26, 1982, pg 197, 4 


Pgs. 

How good are today’s op amps? Alex Mendelsohn, Senior 
Editor, Electronic Products, Aug 18, 1982, pg 63, 3 pgs. 
Op amp makes a handy and low-cost one-shot. Pedro A Martin- 
ez, J Barquillas Pueyo, Consultants, Electronic Design, Sept 

30, 1982, pg 173, 1 pg. 

Process improvements tweak op amp performance. John Dono- 
van, Analog Circuits Editor, Electronic Products, Aug 18, 
1982, pg 55, 3.33 pgs. 

Quad op amp helps reconstruct sampled data. Kamil Kraus, 
Consultant, Electronics, Dec 15, 1981, pg 145, 1 pg. 

Tame transducer bridge errors with op-amp feedback control. 
Jerald Graeme, Burr-Brown Research Corp, EDN, May 26, 
1982, pg 173, 4 pgs. 

Use off-the-shelf linear ICs for sophisticated audio designs. Jim 
Williams, National Semiconductor Corp, EDN, Mar 3, 1982, 
pg 109, 5 pgs. 

Wide gain and bandwidth spans extend hybrid op amp’s reach. 
Kurt Rentel, Comlinear Corp, Electronic Design, Sept 16, 
1982, pg 109, 7 pgs. 


Optoelectronics 

Approaches to computerized vision. William Holderby, Autech 
Data Systems, Computer Design, Dec 1981, pg 153, 6 pgs. 

Building a low-cost optical time-domain reflectometer. JT Harvey, 
GD Sizer, NS Turnbull, AWA Research Laboratory, Electron- 
ics, May 5, 1982, pg 159, 0.75 pgs. 

Closed opto loop locks lamp brightness. Stan Rubin, Ragen Data 
Systems, EDN, July 16, 1982, pg 425, 1 pg. 

Focus on optoisolators: They advance in isolation and CTR. 
Morris Grossman, Managing Editor, Electronic Design, May 
27, 1982, pg 203, 9 pgs. 

Imaging technology helps robot vision grow, but aplications are 
still rudimentary. Edward Teja, Western Editor, EDN, Oct 13, 
1982, pg 79, 4.33 pgs. 

Latest-generation optoelectronic ICs gain functions, improve 
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specs. Bill Travis, Associate Editor, EDN, Oct 13, 1982, pg 
41, 7 pgs. 

Optical coupler isolates comparator inputs. Dennis J Eichenberg, 
Consultant, Electronics, Jan 27, 1982, pg 104, 0.67 pgs. 
Optical sensor ignores ambient light. Ron Burski, Dataproducts, 

EDN, Jan 20, 1982, pg 151, 1 pg. 

Opto-isolated RS-232 interface achieves high data rate. Vojin G 
Oklobdzija, Xerox-Microelectronics, Electronics, Jan 13, 
1982, pg 175, 0.75 pgs. 

Optoisolator simplifies current pulser. M R Levine, Honeywell 
Inc, EDN, Feb 3, 1982, pg 176, 0.67 pgs. 

Photocurrent-to-frequency converter notes light levels. Robert 
Nowotny, Univ of Vienna, Electronics, Feb 10, 1982, pg 141, 
0.75 pgs. 

Remote-control transmitter/receiver chips exhibit enhanced ca- 
pabilities. Jim McDermott, Special Features Editor, EDN, Mar 
3, 1982, pg 71, 4 pgs. 

Self-balanced optointerrupter copes with changing path transpar- 
ency. Paul S Poste, Western Union Telegraph Co, Electronic 
Design, Mar 18, 1982, pg 255, 0.5 pgs. 

Transformers and optocouplers implement isolation techniques. 
Jim Williams, National Semiconductor Corp, EDN, Jan 6, 
1982, pg 115, 6.5 pgs. 

Vision systems gain smarts. Wesley R Iversen, Chicago bureau, 
Electronics, Apr 7, 1982, pg 89, 2 pgs. 

Oscillators 

CMOS IC achieves triggered phase-locked oscillations. N Miron, 
MN lon, D Sporea, Central Institute of Physics, Electronics, 
Jan 27, 1982, pg 127, 1 pg. 

Constant duty cycle assures efficient voltage-controlled oscilla- 
tor. Hal A Wittlinger, RCA Solid State Div, Electronic Design, 
Dec 24, 1981, pg 137, 1 pg. 

Dual monostable forms TTL VCO. John Tomchay, Consultant, 
EDN, Aug 18, 1982, pg 148, 7 pg. 

High-frequency sweep oscillator uses discrete components. 
Charles A. Walton, Walton Electronics, Electronics, Dec 15, 
1981, pg 142, 1 pg. 

Oscillator yields better mousetrap. Leonard Kaplan, RCA Solid 
State Div, EDN, Aug 18, 1982, pg 147, 1 pg. 

XOR gate controls oscillator frequency. Richard Rice, Eaton 
Corp, EDN, Apr 14, 1982, pg 196, 0.67 pg. 

Oscilloscopes 

Digital scope invades analog domain. Jack Caldwell, Gould Inc, 
Electronics, Apr 21, 1982, pg 131, 5 pgs. 

Digital-storage-scope innovations make signal processing easier. 
Rick Nelson, Assistant Managing Editor, EDN, June 9, 1982, 
pg 45, 4.67 pgs. 

Even in a digital age, scopes remain the instrument. Michael J 
Riezenman, Technology Editor, Electronic Design, Sept 2, 
1982, pg 129, 8 pgs. 

Low cost scopes—A buyers’ market. Warren Yates, Associate 
Editor, Electronic Products, May 11, 1982, pg 69, 3 pgs. 
Low-cost, medium-bandwidth scopes improve in performance, 
quality. Gary Chesnutis, Western Editor, EDN, Aug 18, 1982, 

pg 41, 4.33 pgs. 

RAM/DAC mix yields scope displays. George Andrukevich, 
Pitney Bowes, EDN, May 12, 1982, pg 212, 2 pgs. 

Storage scopes. Doug Goodman, Tektronix, Electronic Prod- 
ucts, Sept 30, 1982, pg 85, 3.67 pgs. 





PC boards 

Multilayer PC boards get up to speed. Frank Weghorn, Associate 
Editor, Electronic Products, Mar 3, 1982, pg 37, 3 pgs. 

Polymer thick films come of age. Jerry Lyman, Packaging & 
Production Editor, Charles Cohen, Tokyo bureau manager, 
Electronics, July 28, 1982, pg 86, 1.33 pgs. 

Stacked cards endow pc boards with multiple personalities. Sam 
Langham, Viking Connectors Inc, Electronics, Feb 24, 1982, 
bg 139, 3 pgs. 

Thermoplastics take to the boards. Jerry Lyman, Packaging & 
Production Editor, Electronics, Mar 10, 1982, pg 105, 1.33 
Pgs. 

PIN diodes 

PIN-diode switches excel in wide-bandwidth use. Dr Jerome L 
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Rogers MEKTRON” keyboards offer a 
degree of reliability far beyond ordinary 
keyboard interfaces. 

Add to this our competitive pricing, 
fast turnaround and complete graphic 
design flexibility, and it’s easy to see why 
Rogers keyboards are by far the best 
value in the industry. 


flexible circuitry stands behind our conduc- 
tive inks, tactile domes and efficient key- 
board manufacturing processes. And has 
made Rogers a leader in the rapidly ex- 


panding micromotion keyboard field as well. 


90, when you need a pretty interface 
that’s also tough, call Rogers. One of our 
applications engineers will be happy to 


In fact, the same attention to assist you in your design. Or ask 
product and process development ROGERS for our new Rogers MEKTRON 
that made Rogers the leader in ROGET Keyboard Design Guide. 


Rogers Corporation 


Chandler, AZ 85224 





(602) 963-4584. 
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Advanced Micro Devices c" 


901 Thompson Place, Sunnyvale, CA 94086 « For direct factory response call (408) 749-2900. 
CIRCLE NO 193 





ING BULLET. 





The Am29116 is no mortal microprocessor. 

It’s the fastest MPU ever made. 

The Am29116 was designed from day one 
with the most demanding intelligent periph- 
eral control applications in mind. 

It’s 16-bits. It's micro- 
programmable. Its made §& 
with IMOX*‘our advanced 
bipolar process. 

Best of all, it’s available py now. 


THIS IS A JOB FOR THE Am29116. 
Bit-mapped graphics? No sweat. Winchester 


disks? Consider it done. Communications 
and I/O Channels? Whooooossssshhhh!!!! 

That’s just for starters. 

The Am29116 can control any peripheral. 
It can do bit manipulation, data merge under 
mask control, even multiple bit rotate in a 
single 100ns cycle. 

And it’s fully supported with a high-speed 
development system called System 29/10A. 
Plus all the support circuits you'll ever need. 


YOUR COMPETITION 

WON’T KNOW WHAT HIT THEM. 
The Am29116 will put you as far ahead 
of the competition as we are. And it's just 
one of our high-performance VLSI circuits. 

There are controllers, bipolar and MOS 
microprocessors, communications and signal 
processing circuits, and more. 

And every part in every family meets or 
exceeds INT-STD-123, the International 
Standard of Quality. 

Rush into the nearest phone booth and 
call AMD. 

Ask for the chip that flies. 
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jab Frequency Sources Inc, EDN, Sept 15, 1982, pg 167, 

pgs. 

PROM programmers 

Device programmers extend capabilities to handle multiple 
PROMs and logic arrays. Andy Santoni, Special Features 
Editor, EDN, Feb 3, 1982, pg 43, 4.67 pgs. 

EEPROM eases PROM-programmer updates. John Rizzo, Intel 
Special Products Div, EDN, Feb 17, 1982, pg 223, 0.75 pg. 

PROM programmers move from the lab to the assembly line. 
John Javetski, Western Editor, Electronic Products, July 23, 
1982, pg 40, 5 pgs. 

Packaging 

Chip-package substrate cushions dense, high-speed circuitries. 
Mah El Refaie, Exacta Circuits, Ltd, Electronics, July 14, 
1982, pg 135, 7 pgs. 

Packaging to contain the VLSI explosion. Buck Winchell, Erne! R 
Winkler, Motorola, Computer Design, Sept 1982, pg 133, 4 


Pgs. 

Specifying electronic hardware. Vince Maida, Amatom Electronic 
Hardware, Electronic Products, Mar 26, 1982, pg 72, 2.5 
Pgs. 

Surface mounting takes hold. Jerry Lyman, Packaging & Pro- 
duction Editor, Electronics, Oct 6, 1982, pg 84, 1.67 pgs. 
Technology Update: Packaging & Production. Jerry Lyman, 
aid & Production Editor, Electronics, Oct 20, 1982, pg 

52, 5 pgs. 

VLSI chip-carriers, pin-grid arrays change the pc-board land- 
scape. Jerry Lyman, Packaging & Production Editor, Elec- 
tronics, Dec 29, 1981, pg 66, 10 pgs. 

Passive filters 

Parallel-resonant ladder simplifies filter. David Bidwell, RFL 
Industries Inc, EDN, Aug 18, 1982, pg 152, 0.75 Pgs. 

Power-line filters with IEC connectors reduce equipment cost, 
enhance marketability. Paul Schreier, Assistant Managing 
Editor, EDN, Mar 17, 1982, pg 45, 6 pgs. 

Standard C, L-input filters stabilize hf transistor amplifiers. Ed 
Wetherhold, Honeywell Inc, Electronics, Nov 3, 1981, pg 155, 
71.33 pgs. . 

Peak detectors 

Amplitude detector verifies signals through adjustable time win- 
dow. Paul H Bock Jr, Consultant, Electronic Design, May 13, 
1982, pg 209, 1.25 pgs. 

Diode plus op amp provide double-threshold function. Pavel 
Novak, Fraunhofer Institute for Solid State Technology, Elec- 
tronics, Apr 21, 1982, pg 129, 0.75 pgs. 

Peak detectors center scope displays. Florin Nestor Mugioiu, 
Institute for Electronic Research, EDN, Nov 25, 1981, Pg 153, 
1.25 pgs. 


Personal computers 
Home computers: a corporate puzzle. Tom Manuel, Computers & 
Peripherals Editor, Electronics, Dec 29, 1981, pg 60, 1.67 


Pgs. 

IBM's personal computer opens market. James B Brinton, Bos- 
ton bureau, Electronics, Mar 24, 1982, pg 92, 2 pgs. 

Independents jump on the IBM bus with personal computer 
add-ons. Car! Warren, Western Editor, EDN, Mar 17, 1982, pg 
87, 3.33 pgs. 

Personal computer iy Se more than 0.5 megabyte of memo- 
ry. William R Frolik, Ching Chao Liu, Hewlett-Packard Co, 
Electronics, Mar 10, 1982, pg 147, 4 pgs. 

Personal computer packs a minicomputer punch. Paul C 
Kotschenreuther, Willem AH Engelse, Digital Equipment 
Corp, Electronics, July 28, 1982, pg 99, 6 pgs. 

Personal computers don blue collars. J Robert Lineback, Dallas 
bureau, Electronics, Aug 11, 1982, pg 103, 1.33 pgs. 

Personal computers stress price/performance, IBM communi- 
ations, color capability. Car! Warren, Western Editor, EDN, 
Mar 31, 1982, pg 33, 3 pgs. 


Phase-locked loops 

Digital phase-locked loops move into analog territory. WT Greer 
Jr, Bill Kean, Texas Instruments Inc, Electronic Design, Mar 
31, 1982, pg 95, 6 pgs. 

Digital-only PLL exhibits no overshoot. Marian Stofka, Consul- 
tant, EDN, May 26, 1982, pg 206, 1.5 pgs. 

PLL IC aids »P in baud-rate generation. Ron Chandos, Motorola 
Inc, EDN, June 9, 1982, pg 173, 1 pg. 

Phase-locked-loop IC sorts frequencies. Owen Roberts, Consul- 
tant, EDN, Nov 25, 1981, pg 158, 0.5 pg. 

Versatile synthesizer controls 140 MHz. John Hatchett and 
William Morgan, Motorola Inc, EDN, Nov 11, 1981, pg 287, 
1.25 pgs. 
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Photovoltaic technology 

Prototype photovoltaic system shows promise, could succeed 
despite budget cuts. William Twaddell, Western Editor, EDN, 
May 12, 1982, pg 59, 3.67 pgs. 


Plotters 

Speeding vector conversions in plotters. Don Aitchison, Califor- 
nia Computer Products Inc (CalComp), Computer Design, 
Oct 1982, pg 145, 5.5 pgs. 


Pots/trimmers 

Applying hybrid potentiometers. Donald Overcash, Duncan Elec- 
tronics, Electronic Products, May 11, 1982, pg 107, 2.33 pgs. 

Panel potentiometers. Jim Lanum, Bourns Inc, Electronic Prod- 
ucts, Aug 18, 1982, pg 83, 3 pgs. 


Power semiconductors 

Bipolar & MOSFET power transistors. Warren Yates, Associate 
Editor, Electronic Products, Nov 15, 1981, pg 49, 5 pgs. 

De substitution determines semiconductor dissipation. Jerry 
Ogarek, Texas Instruments Inc, Electronic Design, Mar 18, 
1982, pg 255, 0.75 pgs. 

Exploiting the full potential of an rf power transistor. Dan Moline, 
Dan Bennett, Motorola, Electronics, June 30, 1982, pg 118, 
7.33 pgs. 

Fast transistors push up power limits. Ron L Williams, Merle 
Morozowich, Westinghouse Corp, Electronic Design, Apr 29, 
1982, pg 147, 6 pgs. 

Improve amplifier performance with MOSFET output circuits. 
Horst Schar and Peter Wilson, International Rectifier Corp, 
EDN, Feb 3, 1982, pg 153, 5 pgs. 

Knowing gate-charge factor eases power MOS FET design. 
Brian Pelly, International Rectifier Corp, Electronics, Mar 10, 
1982, pg 155, 7 pg. 

Low-noise topologies, innovative designs to be spotlighted at 
Powercon 9. Jesse Victor, Assistant/New Products Editor, 
EDN, June 9, 1982, pg 75, 5 pgs. 

MOSFET switch driver maintains transformer-coupled pulse 
waveform. Peter N Wood, International Rectifier Corp, Elec- 
tronic Design, July 22, 1982, pg 170, 1.75 pgs. 

Maximizing the performance of power-converter drivers. Joe D 
Mings, Texas Instruments Inc, Jim Schwartz, Pulse Engi- 
neering Inc, Electronic Design, July 8, 1982, pg 183, 4.5 pgs. 

Mixed process puts high power under fine control. Thomas E 
Ruggles, Gary V Fay, Motorola Inc, Electronic Design, Mar 
31, 1982, pg 69, 6.5 pgs. 

Parallel power MOS FETs increase circuit current capacity. Herb 
Saladin, Al Pshaenich, Motorola, Electronics, Apr 7, 1982, pg 
136, 1.67 pgs. 

Paralleled power FETs create programmable current source/ 
sink. Robert S Wrathall, Motorola Inc, Electronic Design, 
June 10, 1982, pg 233, 1.5 pgs. 

Power semiconductors Special Report. William Twaddell, West- 
ern Editor, EDN, Nov 25, 1981, pg 90, 16.5 pgs. 

Power-saving SSRs separate switching and control. William W 
Sheng, Dionics Inc, Electronic Design, May 27, 1982, pg 
163, 6.5 pgs. 

Power-supply ICs gain in functions, programmability. David 
Barnes, Contributing Editor, Electronic Design, July 8, 1982, 
bg 69, 8 pgs. 

Reverse magnetic spike drives switching transistor efficiently. 
John Klimek, Consultant, Electronics, Dec 29, 1981, pg 94, 
0.67 pgs. 

Silicon controlled rectifiers. Warren Yates, Associate Editor, 
Electronic Products, Dec 1981, pg 51, 1.67 pgs. 

The economics of power MOSFETs. Derek Lidow, International 
Rectifier, Electronic Products, July 23, 1982, pg 75, 3 pgs. 

VMOS transistors interface ICs to high power loads. Bill Roehr, 
Siliconix, Computer Design, Nov 1981, pg 233, 6.5 pgs. 


Power supplies 

3-, 4-terminal switcher modules offer custom-supply alternative. 
Matt Winston, Boschert Inc, EDN, Jan 20, 1982, pg 125, 3.5 
Pgs. 

CAD combines analog and digital layout on switcher PCB. 
William Adams, Acme Electric Corp, Computer Design, Nov 
1981, pg 131, 3.5 pgs. 

CRT supplies: A critical factor in terminal performance. Bob 
Margolin, Power Sources Editor, Electronic Products, June 
30, 1982, pg 59, 2.67 pgs. 

Encapsulated power supplies source list. Staff written, Electronic 
Products, Mar 3, 1982, pg 69, 2.5 pgs. 

Focus on laboratory supplies: They cope well with all loads. 
Morris Grossman, Technology Editor, Electronic Design, May 
13, 1982, pg 223, 10 pgs. 
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rayhill’s enclosed SMALL switches 


offer BIG value and BIG selection 


Choice of ratings, circuitry, size, and features 
so youre sure to find a perfect fit! 


Quality and Economy 
¥Y2" diameter, 44 amp 
multi-deck 
SERIES 71 
Value-engineered for premium 
enclosed switch performance 
at “open wafer” prices. Avail- 

able in 30° or 36° angle of 
throw, 1-12 decks, PC or solder 
lugs, and many more options. 


Single Deck 
¥2” diameter 


SERIES 50, 51 
222° 30°, 36°, 45°, 60°, or 
90° angles of throw—1 thru 
4 poles—military and water 
sealed versions available. 


Power Switch 
SERIES 19 


For the heavy loads, this 15 
amp UL listed husky is the one. 
Up to 11 positions, 30° index- 
ing, solder lug or “Faston” 
terminals. 


Hs 





" 





Keylock operated 
High quality switches 
with secure locks—avail- 
able in 4 different Grayhill 
series. Flat or round key 
options, various key 
pulls. 


Military Qualified 
Grayhill switches meet 
MIL-S-3786 SR04, SR13, 
SR20, SR35 and SR36, 
to provide the military 
product designer un- 
equaled flexibility. 








A wide variety of special 
features and options 


Spring return 
Pull-to-turn/push to turn 
PC mounts 
Isolated positions 
Unidirectional 

operation shaft 
Panel seals 

and many more. 


ray hill 





Adjustable stops 


Available off-the-shelf 
from your Grayhill dis- 
tributor in all popular se- 
ries. They feature the 
exact electrical and. 
mechanical characteris- 
tics of fixed stop switches 
and the convenience of a 
simple rotational stop 
mechanism that you set. 


CIRCLE NO 86 








Single Deck Economy 


SERIES 24 


10 positions, 36° angle of 
throw. Choose plastic or stain- 
less steel shaft, PC or solder 
lugs. The quality you expect 
from Grayhill, at under $2.75 
(in 1000 piece lots). 


The World’s Smallest 


Rotary Switch 
SERIES 75 


Rated to make or break logic 
loads for 15,000 cycles 
minimum. Less than .300” 
diameter, 1 or 2 poles, 

36° angle of throw. 


Grayhill’s Best! 


Rugged 1 inch, 1 amp 


SERIES 42/44 


All the features and options 
you could ask for, in the 
switch that’s the work-horse 
of the industry. 


ENGINEERING 
CATALOG 


PUSH BUTTON SWITCHES 
ROTARY SWITCHES 
HARDWARE 


And many more 
described in the 

switch specifier’s bible— 
the Grayhill 

Engineering Catalog. 


_..the Difference Between Excellent and Adequate 
561 Hillgrove Avenue, LaGrange, IL 60525 312/354-1040 
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Generating a negative voltage for portable instruments. JD McK 
Watson, Univ of Sussex, Electronics, July 28, 1982, pg 113, 1 


pg. 
ICs simplify switching power supply design. John Donovan, 
Analog Circuits Editor, Electronic Products, Sept 30, 1982, 
g 59, 4 pgs. 
Is the era of the custom power supply ending? Bob Margolin, 
_ Western Editor, Electronic Products, June 8, 1982, pg 43, 3 


Pgs. 

Military power supplies: Are they really hi-rel products? Bob 
Margolin, Power Sources Editor, Electronic Products, Aug 
18, 1982, pg 71, 3.33 pgs. 

Minimizing the effects of power supply failure. John R Reeves 
and Chandrakant Mehta, LH Research, Electronic Products, 
Sept 7, 1982, pg 106, 3 pgs. 

Power sources Special Report. Rick Nelson, Assistant Managing 
Editor, EDN, July 16, 1982, pg 184, 7 pgs. 

Power subsystems: Problems and solutions. Thiagarajan Natara- 
jan, Ermand B Centofanti, Allen B Hansel, Philip N Lioio, 
Perkin-Elmer Corp, Computer Design, May 1982, pg 167, 6 
Pgs. 

Power-supply/digital-meter combinations cut benchtop- 
instrumentation clutter. Barrie Nicholson, European Editor, 
EDN, Sept 1, 1982, pg 103, 3 pgs. 

Programmable source sets voltage of EPROMs. Ralph Tenny, 
George Goode & Associates, Electronics, Feb 10, 1982, pg 
167, 0.75 pgs. 

Switching power supplies Special Report. Edward Teja, Western 
Editor, EDN, Mar 17, 1982, pg 114, 14.5 pgs. 

The glitch stops here. Ruxton Tucker, Topaz Inc, Computer 
Design, Feb 1982, pg 149, 4.5 pgs. 

Toward improved power subsystems. Stan Livingston, Boschert 
Inc, Computer Design, Mar 1982, pg 189, 2.75 pgs. 


Prescalers 

Frequency-divider systems increase flexibility, save parts. John 
Hatchett, Motorola Semiconductor Products, EDN, June 9, 
7982, pg 141, 6 pgs. 

Hallmark of the newest prescaler ICs: digital frequency synthesis 
to 1.5 GHz. George D Huffman, Associate Editor, EDN, June 
9, 1982, pg 57, 2.67 pgs. 


Printers 

Electromatrix printing reduces terminal noise. Humberto Cordero 
Jr, IBM Corp, Electronics, May 19, 1982, pg 175, 3 pgs. 

Low cost printing solutions. David Lieberman, Contributing Edi- 
tor, Electronic Products, Apr 20, 1982, pg 39, 5 pgs. 

Medium- and high-speed printers Special Report. Carl Warren, 
Western Editor, EDN, Apr 14, 1982, pg 133, 12 pgs. 

Printers prepare for a colorful future. Ed Connolly, New Products 
Editor, Electronic Design, May 27, 1982, pg 99, 10 pgs. 

Reliability, serviceability overshadow price in less-than-$2000 
dot-matrix printers. Car! Warren, Western Editor, EDN, Jan 20, 
1982, pg 33, 9.67 pgs. 


Process control 

Analog design techniques suit process-control needs. Jim Wil- 
liams, National Semiconductor Corp, EDN, Sept 29, 1982, pg 
106, 5.5 pgs. 


Production 

Are aqueous systems the “universal” solution? Frank Weghorn, 
Associate Editor, Electronic Products, Apr 20, 1982, pg 45, 3 
Pgs. 

Automated insertion equipment adds more to production than 
just speed. Frank Weghorn, Associate Editor, Electronic 
Products, May 11, 1982, pg 75, 3 pgs. 

Electron beam writes next-generation IC patterns. R Moore, G 
Caccoma, H Pfeiffer, E Weber and O Woodward, IBM Corp, 
Electronics, Nov 3, 1981, pg 138, 6 pgs. 

Electron-beam projector suits up for submicrometer race. Rod- 
ney Ward, Philips Research Lab, Electronics, Nov 3, 1981, 

g 144, 6 pgs. 

Full automation of IC assembly will push productivity to new 
highs. Dan Vilenski, Larry Maltin, Kulicke & Soffa Industries 
Inc, Electronics, Aug 11, 1982, pg 131, 4 pgs. 

Silicon foundries gaining adherents. Larry Waller, Los Angeles 
bureau, Electronics, Nov 30, 1981, pg 81, 2 pgs. 


Pulse detection 

Pulse-width discriminator guards digital systems against noise. 
Ron Siebert, Met One Inc, Electronic Design, Feb 4, 1982, 
pg 150, 0.75 pgs. 

Recovering the clock pulse from NRZ-inverted data. Doug Man- 
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chester, Halcyon, Electronics, June 30, 1982, pg 135, 1 pg. 
Three ICs detect pulses in frequency window. Paul H Bock Jr, 
Consultant, Electronic Design, Apr 15, 1982, pg 210, 1 pg. 


Pulse-width modulators 

Phase compensation stabilizes pulse-width modulator system. 
Christopher S Tocci, Clarkson College of Technology, Elec- 
tronics, Dec 15, 1981, pg 143, 1 pg. 

Pulse-width modulators measure weights. Carmine P Salerno 
and Paul J Stabile, RCA Solid State Div, EDN, Dec 16, 1981, 
pg 374, 2 pgs. 

Scaling down PWM chip suits low-power switchers. Jade Alberk- 
rack, Ben Scott, Motorola Inc, Electronic Design, July 8, 
1982, pg 175, 5 pgs. 





RF level meters 

Rf level meter quashes errors from internal noise. Malcolm 
Sizmur, David Brewwerton, Racal-Dana Instruments Inc, 
Electronics, Nov 17, 1981, pg 132, 5 pgs. 


RMS converters 

Rms-to-dce converters cut cost of gain measurement. Robert J 
Harcarik, General Electric Co, Electronic Design, June 24, 
1982, pg 164, 1.33 pgs. 


RS-232 interfaces 

Hex display helps get the bugs out of an RS-232-C interface. 
Michael J Kavaya, Hardy C Martel, Consultants, Electronic 
Design, Sept 16, 1982, pg 176, 2.25 pgs. 

Low-cost RS-232-C interface works with single-supply systems. 
Bill Siebert, Optical Associates Inc, Electronic Design, Mar 
31, 1982, pg 117, 1.33 pgs. 

Recorders 

Ps and fixed-array thermal printheads upgrade strip-chart- 
recorder performance. Gary Chesnutis, Western Editor, EDN, 
Jan 20, 1982, pg 57, 7.33 pgs. ; 

Instrumentation recorders. Peter A Howes, Bell & Howell, Elec- 
tronic Products, Mar 3, 1982, pg 53, 3 pgs. 


Regulators 
External transistor boosts load current of voltage regulator. Dan 
Watson, Intersil Inc, Electronics, Apr 7, 1982, pg 151, 0.67 


Pgs. 

High-voltage regulator uses power MOSFET. Hank Olsen, SRI 
International, EDN, Jan 6, 1982, pg 213, 0.5 pg. 

Pass transistors mimic IC regulator's fast thermal protection. 
Morton Sobell, Honeywell, Electronic Design, Dec 24, 1981, 
Pg 138, 1.25 pgs. | 

Regulator IC controls program voltage. Richard Brien, Transitron 
Controls, EDN, Mar 31,1982, pg 165, 1 pg. 

Regulator performs over wide load range with very low dropout. 
Robert W Deutsch, Motorola Automotive Products Div, Elec- 
tronic Design, Dec 10, 1981, pg 178, 0.67 pgs. 

Switching regulator performs multiple analog division. Orin 
Laney, Avocado Computer, Electronics, Feb 10, 1982, pg 
143, 0.75 pgs. 

Voltage regulator provides short-circuit protection, low dropout. 
Walter Joswick, Blonder-Tongue Laboratories Inc, Electronic 
Design, Mar 4, 1982, pg 126, 0.75 pgs. 

Relays 

Electromechanical and reed relays Special Report. Jim 
McDermott, Special Features Editor, EDN, Jan 6, 1982, pg 
90, 19 pgs. a 

Focus on low-profile relays: Compact devices fill PC needs. 
Harold Winard, Technology Editor, Electronic Design, June 
24, 1982, pg 171, 8 pgs. 

PC board relays adapt for mass production. Hirofumi Koga, 
Omron Tateisi, Electronic Products, Nov 30, 1981, pg 43, 2 
pgs. 

Power-saving SSRs separate switching and control. William W 
Sheng, Dionics Inc, Electronic Design, May 27, 1982, pg 
163, 6.5 pgs. 

Relay switches 100 A, isolates signals to 1000 V dc. Stan Rubin, 
Ragen Data Systems Inc, Electronic Design, Apr 29, 1982, 
pg 218, 0.67 pgs. 

SSR throws its weight behind military systems. Dennis Chabala, 
Teledyne Relays, Solid State Div, Electronic Design, Aug 5, 
1982, pg 179, 6 pgs. 

Specifying relays to survive harsh environments. Richard L 
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Peterson, Hi-G Relay, Electronic Products, Sept 7, 1982, pg 
111, 3 pgs. 

Time delay relays. Leocadia Daniels, Associate Editor, Electron- 
ic Products, Mar 3, 1982, pg 57, 2.33 pgs. 


Resistors 

Back-contact resistor network pares wire count in ECL hybrids. 
Dieter Walter, National Micronetics Inc, Electronics, May 19, 
1982, pg 173, 2 pgs. 

Chip resistors gain support. Roderic Beresford, Components 
Editor, Electronics, Nov 17, 1981, pg 90, 1.67 pgs. 

Focus on resistor networks: They save space, connections. Ed 
Connolly, International Products Editor, Electronic Design, 
Mar 31, 1982, pg 125, 9 pgs. 

Laser-trimmed thin-film resistors hold voltage references steady. 
Robert Neidorff, Motorola Inc, Electronics, June 16, 1982, pg 
131, 4 pgs. 

Layered substrate reins in resistors’ temperature drift. Felix 
Zandman, Vishay Intertechnology Inc, Electronics, Nov 3, 
1981, pg 151, 3 pgs. 

PC-mountable chip resistors to see mass use; DIP and SIP 
networks improve incrementally. Jim McDermott, Special 
Features Editor, EDN, Apr 14, 1982, pg 71, 2.67 pgs. 

Resistor networks source list. Staff written, Electronic Products, 
Apr 20, 1982, pg 69, 2 pgs. 

Robotics 

Data converters for robotics applications. Stephan Ohr, Signetics 
Corp, Electronic Products, Sept 7, 1982, pg 69, 7 pgs. 

Imaging technology helps robot vision grow, but applications are 
still rudimentary. Edward Teja, Western Editor, EDN, Oct 13, 
1982, pg 79, 4.33 pgs. 

Robotics comes into its own with improved vision, sense percep- 


tion, teaching languages. Roger Allan, Senior Editor, Elec-- 


tronic Design, Apr 29, 1982, pg 87, 12 pgs. 

Small robots find a niche. Wesley R Iversen, Chicago bureau, 
Electronics, Oct 20, 1982, pg 100, 2 pgs. 

Rotary switches 


Interfacing digital circuitry with plastic rotary encoders. W Berger, 
Kretztechnik, Electronics, Mar 24, 1982, pg 128, 1.67 pgs. 





S/D converters 

Consider basic parameters when choosing S/D converters. 
Steve Muth, ILC Data Device Corp, EDN, June 23, 1982, pg 
125, 5.5 pgs. : 

Synchro converters for microprocessors. Sudesh Arora, Natel 
Engineering Company, Computer Design, Mar 1982, pg 183, 
4 pgs. 

/H circuits 

Sample-and-hold devices ease tracking-filter design. Ralph J 
Amodeo, Gerald T Volpe, Univ of Bridgeport, Electronics, 
Aug 25, 1982, pg 106, 1.25 pgs. 

Simple techniques fine-tune sample-hold performance. Jim Wil- 
liams, National Semiconductor Corp, Electronic Design, Nov 

12, 1981, pg 235, 3.5 pgs. 


Satellites 

DBS people are talking money. Harvey J Hindin, Communica- 
tions & Microwave Editor, Electronics, June 30, 1982, pg 92, 
1.67 pgs. 

Even more communications in orbit. Satellite Engineering Inc, 
Electronics, Oct 6, 1982, pg 120, 4 pgs. 

Low-cost 12-GHz receiver heralds satellite-to-home TV. Peter 
Harrop, Paul Lesarte, Christos Tsironis, Laboratoires d’Elec- 
tronique et de Physique Apliquee, Electronics, Nov 17, 1981, 
pgs 125, 3 pgs. 

TDMA increases satcom efficiency. Joseph H Deal, Aydin Micro- 
wave Division, Computer Design, Nov 1981, pg 217, 4 pgs. 

Will Britain be rewired? Kevin Smith, London bureau manager, 
Electronics, Apr 7, 1982, pg 96, 1.33 pgs. 


Schmitt triggers 
Adjustable Schmitt trigger yields positive or negative hysteresis. 
Dan Kang Hu, Consultant, Electronic Design, July 22, 1982, 
pg 165, 7 pg. 
Digital mixer uses RC delay to adjust output-signal width. Kamil 
Abe Consultant, Electronic Design, July 8, 1982, pg 194, 
.67 pgs. 
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Schottky rectifiers 

Schottky rectifiers shine in low-voltage switchers. Raoji Patel, 
Unitrode Corp, Electronic Design, Dec 10, 1981, pg 149, 6 
Pgs. 

Semicustom/custom LSI 

Automated design and simulation aids speed semicustom-IC 
development. Andy Rappaport, Associate Editor, EDN, Aug 
4, 1982, pg 35, 7.67 pgs. 

CMOS logic arrays: A design direction. Rob Walker, Richard 
Derickson, Keith Lobo, LSI Logic Corp, Computer Design, 
May 1982, pg 237, 5.5 pgs. 

Cell-library system accommodates any degree of design exper- 
tise. Donald E Farina, John R Duffy, Tore L Kellgren, Alpha- 
tron Inc, Electronics, Nov 30, 1981, pg 126, 3 pgs. 

Choosing level of integration is not so simple anymore. Heather 
Bryce, Data General Corp, Electronic Design, Jan 21, 1982, 
pg 207, 4.5 pgs. ? 

Custom ICs from standard cells: A design approach. William 
Loesch, ZyMOS Corp, Computer Design, May 1982, pg 227, 
5 pgs. 

Custom ICs spread their influence. Roderic Beresford, Solid 
State Editor, Harvey J Hindin, Communications & Microwave 
Editor, Electronics, May 5, 1982, pg 93, 2 pgs. 

Forum on Gate Arrays. Alex Mendelsohn, Senior Editor, Elec- 
tronic Products, June 8, 1982, pg 52, 8 pgs. 

Gate arrays—cost-slashing replacements for SSI, MSI. Ray C 
Pitts, Signetics Corp, Electronic Design, Dec 24, 1981, pg 
127, 6.5 pgs. 

Gate arrays—the quick key to smaller, simpler boards. Gary 
Allman, Mark Insley, American Microsystems Inc, Electronic 
Design, Dec 24, 1981, pg 107, 8 pgs. 

Gate-array development system speeds designs to market. 
James S Koford, Edwin R Jones, Rob Walker, LSI Logic 
Corp, Electronics, Nov 30, 1981, pg 116, 5 pgs. 

International semicustom-IC conference to highlight products, 
technology trends. Barrie Nicholson, European Editor, EDN, 
Oct 27, 1982, pg 73, 3 pgs. 

Logic arrays supplant discrete packages. Terry Peters, Midwest 
Field Editor, Martin Gold, Managing Editor, Electronic De- 
sign, Dec 24, 1981, pg 63, 7 pgs. 

Mead-Conway designing: No IC experience needed. Frank T 
Riherd, Hayes Microcomputer Products Inc, Andrew L Ha- 
ines, VLSI Activities, Douglas G Fairbairn, VLSI Technology 
Inc, Electronic Design, Mar 4, 1982, pg 115, 6 pgs. 

Mead-Conway: A method for systems in silicon. Robert P Smith, 
SynMos Corp, Computer Design, May 1982, pg 221, 3.5 


pgs. | 
Multi-MOS structure speeds layout of VLSI chips. Jacques 
Majos, Marie Josee Martin, Centre National d'Etudes des 
Telecommunications, Electronics, Nov 17, 1981, pg 111, 3 


Pgs. ; 

Multiuser IC cell library buys custom densities at gate-array 
prices. William Loesch, Alex Young, ZyMOS, Electronics, Nov 
17, 1981, pg 114, 3 pgs. 

New techniques and tools ease design of custom VLSI. Douglas 
G Fairbairn, Andrew L Haines, VLSI Technology Inc, Elec- 
tronic Design, Jan 21, 1982, pg 187, 5 pgs. 

Silicon compilers and foundries will usher in user-designed VLSI. 
Carver A Mead, George Lewicki, California Institute of Tech- 
nology, Electronics, Aug 11, 1982, pg 107, 5 pgs. 

Software logic cells—fast, low-cost solution for custom LSI. 
Dennis Chant, Bob Greenwood, Plessey Semiconductors, 
Electronic Design, Dec 24, 1981, pg 119, 6 pgs. 

Standard cells lure IC makers. Stephen W Fields, San Francisco 
regional bureau manager, Electronics, Sept 8, 1982, pg 97, 2 


Pgs. 
Weigh all make-vs-buy factors for custom/semicustom ICs. An- 
derson/Bogert Staff, EDN,.Mar 3, 1982, pg 127, 6 pgs. 


Sensors/transducers 

2-IC circuit decodes quadrature waveforms. Dennis M Pfister, 
TRW Electronics, EDN, Oct 13, 1982, pg 187, 1 pg. 

Bias Hall sensors for minimum drift. Yishay Netzer, Honeywell 
Inc, EDN, Mar 17, 1982, pg 180, 1.75 pgs. 

Conductive foam forms reliable pressure sensor. Thomas Henry, 

Transonic Laboratories, Electronics, May 19, 1982, pg 1617, 

7.25 pgs. 

Current-biased transducer linearizes its response. Jerald 
Graeme, Burr-Brown Research Corp, Electronics, Nov 3, 
1981, pg 137, 1 pg. 

ifferential sensor uses two wires. Yishay Netzer, Honeywell Inc, 
EDN, Mar 31, 1982, pg 167, 1 pg. 

Don’t confuse pressure sensors and transducers. Ernest C Lutfy, 
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Data Instruments Inc, Electronic Products, Nov 30, 1981, pg 
71, 5 pgs. 

Evaluate sensor tradeoffs in digital-thermometer design. Wes 
Freeman, Teledyne Semiconductor, EDN, Sept 29, 1982, pg 
115, 5.5 pgs. 

Exotic-transducer interfacing calls for proven techniques. Jim 
Williams, National Semiconductor, EDN, Feb 17, 1982, pg 
295, 5.5 pgs. 

IC forms 0°C-referenced sensor. A Paul Brokaw, Analog Devices 
Inc, EDN, July 16, 1982, pg 427, 2 pgs. 

IC sensors do the job with greater accuracy and sensitivity, 
additional circuitry. Frank Goodenough, Technology Editor, 
Electronic Design, Apr 29, 1982, pg 135, 6 pgs. 

‘Interface nonstandard sensors using standard circuit methods. 
Jim Williams, National Semiconductor Corp, EDN, Feb 3, 
1982, pg 127, 6 pgs. 

Selecting a temperature transducer. Eric Stein and Dan Jackson, 
Omega Engineering, Electronic Products, Nov 30, 1981, pg 
79, 5.67 pgs. 

Tame transducer bridge errors with op-amp feedback control. 
Jerald Graeme, Burr-Brown Research Corp, EDN, May 26, 
1982, pg 173, 4 pgs. 

Temperature transducers source list. Staff written, Electronic 
Products, Mar 26, 1982, pg 75, 3 pgs. 

Serial/parallel converters 

Interleaving decoder simplifies serial-to-parallel conversion. AJ 
Bryant, Manelco Electronics Ltd, Electronics, Nov 30, 1981, 
Pg 113, 1.25 pgs. 


Servos 

Resistor-based servo replaces mechanical governors in motors. 
John Gaewsky, Herbert Hardy, Polaroid Corp, Electronics, 
Feb 10, 1982, pg 140, 1.33 pgs. 

Zero in on the optimum servo motor and amplifier. John R 
Luneau, EG&G Torque Systems Inc, Electronic Products, Jan 
11, 1982, pg 61, 1.33 pgs. 

Shielding 

Proper shielding protects ICs from electrostatic damage. James 
R Huntsman, 3M Co, Electronics, July 14, 1982, pg 142, 5 


Pgs. 

RFI shielding & suppression. Frank Weghorn, Associate Editor, 
Electronic Products, Feb 4, 1982, pg 44, 6.5 pgs. 

Shielding materials and designs simplify EMC. Frank Weghorn, 
Associate Editor, Electronic Products, July 23, 1982, pg 67,3 
pgs. 

Shift registers 3 

Register simplifies pipeline processor. Steven Thompson, Sys- 
tems Research Laboratories, EDN, Feb 3, 1982, pg 173, 2 
Pgs. 

Shift register and comparators make effective keyless lock. John 
Klimek, Consultant, Electronic Design, Feb 18, 1982, pg 204, 
7 pg. 

Signal processing 

.P-controlled measurements sharpen industrial processes. Jim 
Williams, National Semiconductor Corp, Electronic Design, 
Dec 10, 1981, pg 161, 5 pgs. 

Signal-processing .C builds FFT-based spectrum analyzer. Sur- 
ender Magar, Richard Hester, Richard Simpson, Texas In- 
struments Inc, Electronic Design, Aug 19, 1982, pg 149, 6 
pgs. 

Signal sources/generation 

Analog signal indicates FIFO status. Meredith Raney Jr, Harris 
Corp, EDN, Sept 15, 1982, pg 189, 1.33 pgs. 

Buffer, resistor add FSK to signal generator. Gaines M Crook, 
GMC Laboratories, EDN, Sept 1, 1982, pg 254, 0.67 pgs. 
Canceling cusps on the peaks of shaped sine waves. Stephen H 
Burns, US Naval Academy, Electronics, July 28, 1982, pg 

7110, 71 pg. 

Comparator, one-shot produce pulse-width inversion for servos. 
John Karasz, Norden Systems, Electronics, May 19, 1982, 
pg 179, 7 pg. 

Diode-based curve-shaping circuit tailors waveforms. /srael 
Yuval, Consultant, Electronic Design, Aug 19, 1982, pg 176, 
1.25 pgs. 

Doubling the resolution of a digital waveform synthesizer. David 
M Weigand, Consultant, Electronics, June 16, 1982, pg 139, 
0.75 pgs. 

Electronic-music generator retriggers waveforms. Thomas 
Henry, Univ of lowa, Electronics, Nov 30, 1981, pg 115, 1 pg. 

Function generator lets users build waveforms of varying shape. 
Ron Riedel, Jim Cyduna, Barry Crume, Hewlett-Packard Co, 


Electronics, May 5, 1982, pg 143, 5 pgs. 

Function generators team up with other signal sources. Warren 
Yates, Associate Editor, Electronic Products, Apr 20, 1982, 

Generate HV with auto ignition coil. Pau/ L Conant, Gulton 
Industries Inc, EDN, Sept 15, 1982, pg 193, 0.5 pgs. 

Generating triangular waves in accurate, adjustable shapes. 
Virgil Tiponut, Adrian Stoian, Consultants, Electronics, Mar 
24, 1982, pg 129, 1.33 pgs. 

Generator has independent duty cycle and frequency. Harry H 
Lamb, Consultant, Electronics, Sept 8, 1982, pg 140, 0.75 
Pgs. 

Improve function generators with matched D/A converters. Pau! 
Toomey, Analog Devices Inc, EDN, May 12, 1982, pg 161,6 
Pgs. 

Keyboard-repeat strobe pulser needs only one IC. Michael R 
Starcher, Consultant, Electronic Design, June 10, 1982, pg 
234, 0.5 pgs. 

Network determines generator’s frequency. Gene Williams, Con- 
sultant, EDN, Jan 6, 1982, pg 209, 1.25 pgs. 

Pulse generator varies frequency, duty cycle. Pau/ L Conant, 
Gulton Industries Inc, EDN, Sept 1, 1982, pg 253, 1 pg. 
Simulating a repeatable pseudorandom pulse train. Vince Banes, 

Litton Industries, Electronics, Sept 8, 1982, pg 140, 1.33 pgs. 

Stable pulser varies rate, width, delay. Bruno Rebaglia, Meteoro- 
logical Institute, EDN, Apr 28, 1982, pg 154, 7 pg. 

Synthesized source joins analog purity, digital speed. Peter 
Connell, Brian Hull, Racal-Dana Instruments Inc, Electronic 
Design, Sept 30, 1982, pg 109, 7 pgs. 

Two ICs provide wide-ranging pulses. Paul H Bock Jr, Consul- 
tant, EDN, May 26, 1982, pg 203, 1 pg. 

Versatile synthesizer controls 140 MHz. John Hatchett and 
William Morgan, Motorola Inc, EDN, Nov 11, 1981, pg 287, 
7.25 pgs. 


Signature analyzers 

Circuit module implements practical self-testing. Patrick P Fa- 
sang, Siemens Corp, Electronics, May 19, 1982, pg 164, 4 
Pgs. 

Dual-mode signature analysis aids instrument troubleshooting. 
Ray Beers, EIP Microwave Inc, EDN, Apr 14, 1982, pg 169, 3 
Pgs. 

Newest logic and signature analyzers fulfill more digital testing 
needs. Andy Santoni, Special Features Editor, EDN, Nov 25, 
1981, pg 41, 9.62 pgs. 


Small-signal transistors 
Specifying small signal transistors. A/ DuVall, ROHM Corp, 
Electronic Products, June 8, 1982, pg 75, 2.67 pgs. 


Software 

wC systems require the right 16-bit processor and OS to stay 
competitive. Jonah McLeod, Managing Editor, Electronic 
Design, Mar 18, 1982, pg ss73, 2.67 pgs. 

16-bit operating system supports multiprocessing. Frank Hols- 
worth, Digital Research Inc, Electronic Design, Apr 15, 1982, 
Pg 171, 6 pgs. 

16-bit operating systems, a whole new ball game. Andrea Lewis, 
Microsoft, Computer Design, June 1982, pg 197, 5.5 pgs. 

8048 program transmits messages in ASCII. Mark | Bresler, 
Univ of Virginia, Electronics, June 16, 1982, pg 156, 2 pgs. 

A new generation of software attacks productivity problems. 
Edward Teja, Western Editor, EDN, Nov 11, 1981, pg 79, 3 
pgs. 

A sacar operating system for 8-bit micros. Roy Soltoff, Logical 
Systems Inc, Computer Design, Apr 1982, pg 115, 4.5 pgs. 

APL simplifies interactive circuit design. DA Zein, CW Ho, IBM 
Corp, Electronic Design, Mar 31, 1982, pg 81, 9 pgs. 
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Special switches at “standard” switch delivery 
is our specialty 


lf you're designing around switch specifications or configurations because you haven't found a 

supplier interested in engineered-to-the application switches — or you're afraid you can't get fast enough 
delivery on specials, call on us. We can often deliver special switches as fast as some manufacturers 
deliver standards. Because we're geared to working with customers to fit our switches into their designs. 
Special actuators to meet style and functional requirements. Special mounting hardware. Special 
terminals and circuitry. Special shapes. Whatever you need to simplify your 

design. In high performance toggle, rocker, paddle, push button switches ® 
in standard, miniature, and sub-miniature sizes. For basic data, request 
Catalog 89 or call (219) 465-2200. McGill Manufacturing Company, Inc., 
Electrical Division, Valparaiso, IN 46383. 





ENGINEERED SWITCHES 


Available from recognized McGill Master Switch Distributors 
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THE ONLY LITTLE 
32-BIT COMPUTER 


EVEN WORTH 





DISCUSSING. 


The problem with most low end 
32-bit computers is that their usefulness 
is right down there with their price. 

So we've come out with a low end 
32-bit computer that has up to twice the 
performance and twice the memory of 
comparable machines. 

Which means it can actually do 
the kinds of things you want a 32-bit 
computer to do. 


THE ECLIPSE MV/4000" 
COMPUTER. 
The ECLIPSE MV/4000 has 
600K-Whetstone compute power. And an 





I/O bandwidth of 5 megabytes per second. 
And to make that performance easy 
to perform with, the ECLIPSE M'V/4000 
has virtual addressability, 16 KB of user 
microcode space, nine I/O slots, and a 
rack-mountable OEM chassis version. A\s 
well as the ability to handle up to 8MB of 
memory, 4.7 Gigabytes of on-line storage 
and 64 terminals. All of which you don’t 
usually find on a low end 32-bit computer. 


THE SOFTWARE YOU NEED. 
Unlike most low end 32-bit com- 
puters, the ECLIPSE MV/4000 gives 


you a choice of compatible operating sys- 

















tems: AOS/VS (our interactive advanced Should you find yourself staying 
operating system with virtual storage). Or — with the ECLIPSE MV/4000 system, 
AOS/RT 32 (our lean, deter- you ll find it stays with you. 


600K-Whetstone 





ministic, real-time operating ee Partly because of our world- 
: ‘ aximum memory : : , 
system). Plus a wide variety of | 5MBisec /O wide network of field service 
industry and international stand- | Virtual addressability engineers. And partly be- 
ard communication protocols. poo aaa cae cause of some inherently 
As well as our XODIAC" ea reliable design considerations. 
network management system, Multiple I/O slots Like extensive self diagnostics 
SNA, CEO" (office auto- oe rocode spare on power up. [he simple, two 
. Low Price ‘ ‘ 
mation) and data base man- - board implementation. And 
agement software. And an array of com- __ the 55°C burn-in test it goes through. In 
mercial and technical languages, product- _ fact, we're offering an uptime guarantee 
ivity tools, and third party software of 96 to 99%. And a remote diagnostic 
packages. program. 
THE COMPATIBILITY The way we see it, making a little 
YOU EXPECT. 32-bit computer is no excuse for making 


Should you one day need even more DY less of a computer. 
of a computer, you can take all your code Want to discuss the only little 32-bit 
(and all your peripherals) onto the bigger Computer wor th discussing? Call your 
members of the ECLIPSE family. local Data General office. Or write us 
Because the ECLIPSE, MV/4000 is fully IPD, F134, 4400 Computer Drive, 
compatible with the entire Data General Westboro, MA 01580. 

ECLIPSE MV product line. CIRCLE NO 88 
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Signed. Take a close look and 
see for yourself that the EECO 
name appears on every MINI-DIP 
switch we manufacture. That’s 
because we’re proud that each 
and every switch meets your 
quality expectations. 

Sealed. Our new process seal 
is designed to be more effective 


and more reliable than tape seals, 


and it’s easily removed after 
processing-simply peel it off. 

Also MINI-DIP is the only DIP 
switch offered with a permanent 
environmental seal. This seal not 
only provides switch protection 
during processing but continues 
to protect afterwards, even in 








and Delivered 


hostile environments. Actuation 
is done through the clear, flexible 
plastic cover without affecting 
the integrity of the seal. It’s the 
perfect solution for outdoor and 
severe factory applications. And, 
a bottom seal is standard on all 
MINI-DIP switches. 

The MINI-DIP offers low contact 
resistance over the life of the 
switch, sturdy terminals for easy 
handling, and are available in 
raised rocker or low profile 
models. 

Delivered. At EECO, we’re 
committed to manufacturing the 
most reliable switch products 
possible, and providing you with 
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prompt, courteous service and 
competitive prices. Whether your 
switch requirements are for 
standard off-the-shelf product 

or custom designs, our technical 
expertise and engineering experi- 
ence Is available to help you. 

For DIP switches, think MINI-DIP 
-signed, sealed, and delivered- 
from EECO or your nearest 
EECO distributor. 

EECO Incorporated, 1601 E. 
Chestnut Ave., Santa Ana, CA 
92701. Phone: (714) 835-6000. 


EECO 


Incorporated 
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2nd i ina series from The Sensor Consultants 


SSBB SOARES SERE SE RIN IESE SE RESOLD REALE RIO BLEED SLE ISEB LALLA LLLP LL PBB ISLALLLLLLLLDLI LIAISE BSAA DEL ABBDLLES 


PILE AAG LOGE DR, ORIEN SBE IL IRE RIEL LLLP ROTELLA ESATA 


Mounted at the tool end of a robot’s 
arm, a piezoresistive transducer 
monitors pneumatic pressure 


for cost-effective 
control of auto- 
mated drilling. 


HOW TO HELP 












The air-operated drill bit snakes 
toward its target, pauses ... then 
bites into sheet metal. Your robot's 
aim is programmed and precise —but not 
precise enough. It’s an expensive near- 





A RO BOT miss. And it stalls the productivity gain 


you've set your sights on. 


DRILL WITH or encncn ce 
or bought it — needs your help to 


reach full potential. Just remember 


DISCRET IO Ni that a human would rely on senses to 
@ know where, when and how fast to 
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drill; a robot has to rely on sensors. 


Monitor pressure with 
an analog output sensor. 


Using a pressure sensor (mounted at or 
near the drill head to minimize any “sponge 
effect” ), you can gage back pressure from the 
air-driven chuck to confirm proper seating in 
a drilling template. Back pressure can also 
tell the robot when the drill bit is about to 
contact the workpiece, and when the bit 
starts to break through. This allows the robot 
to change drill speed to adapt to variables, 
such as workpiece hardness and thickness. 

Unlike a pressure switch, this solid state 
transducer converts pressure input into con- 
tinuous analog output, for measured, effi- 
cient drilling. Interface with controlling logic 
is direct: cost-effective and instantaneous. 

Now as the drill bit sinks into metal, not 
only is the aim dead center, the whole opera- 
tion moves along more smoothly. 


Consider other needs — 
and other sensors. 


Of course, not all robots drill. The job at 
hand may call for a simple pick-and-place 
robot. 

To limit its reach, your best bet may be a 
tactile position sensor, such as a precision 
switch. Or maybe you need a no-touch, 








metal-detecting proximity sensor (such as 
our new subminiature 4 mm diameter 
sensor ). 

More complex, servo-controlled robots 
are candidates for magnetically operated 
current sensors to isolate load from logic in 
servomechanisms — with special designs for 
high-current, welding robots. And for assem- 
bly robots, you might use low-pressure sen- 
sors to improve the dexterity of gripping end 
effectors. 

You'll find all of these, and other types of 
sensors at MICRO SWITCH today. 


Ask us. 


Robotics is one way to boost productivity 
through automation. But whether you're 
“into” robots, or simply into productivity, we 
can help you step up the pace. 

Ask us for more information about a variety 
of sensors that can help bring discretion and 
dexterity to robot maneuvers. Ask, too, for 
sensor application assistance that can help 
you get the most out of non-robotic or inte- 
grated technology modernization. Write 
MICRO SWITCH, the Sensor Consultants, 
Freeport, IL 61032. Or phone us at 
815-235-6600. 





MICRO SWITCH 


a Honeywell Division 
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1982, pg 183, 8 pgs. 

Keylock-switch manufacturers broaden lines as system security 
grows more critical. John Tsantes, Eastern Editor, EDN, Mar 
17, 1982, pg 65, 7 pgs. 

Programming switches source list. Staff written, Electronic Prod- 
ucts, May 11, 1982, pg 113, 1 pg. . 

Proper switch specification requires attention to detail. Steve 
Kuncio, Dialight, EDN, Sept 15, 1982, pg 185, 3 pgs. 

Pushbutton switches source list. Staff written, Electronic Prod- 
ucts, Nov 30, 1981, pg 29, 5 pgs. 

Selecting switches for harsh environments. James Pogmore, 
Unimax Switch Corp, Electronic Products, June 30, 1982, pg 
75, 2.67 pgs. 

Thumbwheel switch programs retriggerable one shot. Dil Sukh 
Jain, National Remote Sensing Agency (India), Electronics, 
Jan 27, 1982, pg 104, 1.5 pgs. 

Thumbwheel switches set pulse-train duty cycle. Peter Vaclavik, 
Pulsecom, Electronic Design, Nov 26, 1981, pg 247, 1 pg. 

Sync separators 

Modified sync separator uses fewer ICs. Stephen J Bepko, 
Westinghouse Electric Corp, EDN, May 26, 1982, pg 204, 1 


Pg. : 

Sync separator provides speed, accuracy. Bradley Albing, Tech- 
nicare Corp, EDN, Jan 6, 1982, pg 207, 1.5 pgs. 

Sync separator uses only one IC. Jack Gershfeld, Conrac Corp, 
EDN, Sept 29, 1982, pg 153, 1 pg. 


T 


TTL logic 

CMOS support logic helps build unified, high-speed systems. 
Ken Karakotsios, Larry Wakeman, National Semiconductor, 
Electronics, Dec 15, 1981, pg 137, 4 pgs. 

High speed logic families advance up the learning curve. Alex 
Mendelsohn, Senior Editor, Electronic Products, Apr 20, 
1982, pg 33, 4 pgs. 

Interfacing CMOS devices with other logic families. Jonathan D 
Luckey, Harris Semiconductor, Computer Design, Dec 1981, 
bg 179, 2.75 pgs. 

NOR gates boost drive levels of bidirectional CPU pins. Fred K 
Beckhusen, Mostek Corp, Electronic Design, Jan 21, 1982, 
pg 216, 0.67 pgs. 

TTL can generate composite video signals. Kenneth P Evans, 
Univ of Cincinnati, Electronics, Oct 6, 1982, pg 113, 0.75 


pgs. 

TTL catapults mainframe to the brink of VLSI. VL Gani, WS Klara, 
CE Vicary, International Business Machines Corp, Electron- 
ics, July 14, 1982, pg 163, 5 pgs. 

TTL inverting gates simplify digital-circuit power-up. Ed Derzaw- 
iec, Motorola Inc, Electronic Design, July 8, 1982, pg 192, 1 
Pg. 

Tape drives 

An intelligent interface for disk/tape systems. Richard Brechtlein, 
Century Data Systems, Computer Design, Apr 1982, pg 103, 
6.75 pgs. 

Developing software to run 14-in. streaming tape drives. Marty 
Gray, Cipher Data Products, Electronic Design, Jan 21, 
1982, pg. ss41, 5 pgs. 

Practical backup through rotating head technology. Bruce Man- 
ildi, Pragma Data Systems, Computer Design, Feb 1982, pg 
139, 2 pgs. ; 

Small storage peripherals: Cost, size keep shrinking. Jonah 
McLeod, Managing Editor, Electronic Design, Sept 16, 1982, 
pg 143, 7 pgs. 

Solving the fixed disk backup dilemma. Erik Solhjell, Data Stor- 
age Products, Computer Design, Jan 1982, pg 183, 3.5 pgs. 

Speed kills—Tape R/W errors, that is. Terry Green, Data Elec- 
tronics Inc, Computer Design, Sept 1982, pg 171, 2 pgs. 

Streaming tape synergy. JV Howell, Archive Corp, Computer 
Design, Apr 1982, pg 91, 5.75 pgs. 

Use a decision-flow approach to select Winchester-disk backup. 
Sam Thompson, Data Electronics Inc, EDN, Feb 3, 1982, pg 
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137, 5.5 pgs. 


Telecommunications 

1982 Technology Forecast: Communications. Jonah McLeod, 
Communications Editor, Electronic Design, Jan 7, 1982, pg 
201, 271 pgs. : 

Bell-ringer IC unites CMOS, bipolar circuits. Michael H Riess, 
Texas Instruments Inc, Electronics, July 14, 1982, pg 147, 4 


Pgs. 

CMOS chip set gives new life to twisted pairs for local networks. 
Henry Wurzburg, Garth Hillman, Motorola, Electronics, Sept 
22, 1982, pg 125, 6 pgs. 

Cellular mobile-phone fight starts. Harvey J Hindin, Communica- 
tions & Microwave Editor, Ray Connolly, Senior Editor, 
Electronics, Jan 13, 1982, pg 97, 2 pgs. 

Coax local network carries both voice and data. Donald K Melvin, 
Intel Corp, Electronic Design, Jan 21, 1982, pg ss55, 9 pgs. 

IC makers turn to telecommunications. J Robert Lineback, Dallas 
bureau, Electronics, Nov 30, 1981, pg 84, 2 pgs. 

Integrated-circuit filters advance DTMF-receiver designs. Bruce 
Jordan, American Microsystems Inc, EDN, Nov 25, 1981, pg 

. 133, 3.5 pgs. 

NTT’s open door draws no crowds. Robert Neff, Tokyo bureau, 
Electronics, Dec 29, 1981, pg 58, 2 pgs. 

PABXs equip themselves for the future office. Roger Allan, Senior 
Editor, Electronic Design, June 24, 1982, pg 73, 9 pgs. 

Phone IC banishes carbon mike, takes on hybrid coil’s functions. 
Sebastiano D’Arrigo, Michael H Riess, Texas Instruments 
Inc, Electronics, June 16, 1982, pg 153, 3 pgs. 

Phone makers ready to ring up sales. William E Suydam, 
Industrial/Consumer Editor, Electronics, June 16, 1982, pg 
93, 2 pgs. 


_ Signal-processing chips enrich telephone line-card architecture. 


Russel Apfel, Hadi Ibrahim, Ron Ruebush, Advanced Micro 
Devices Inc, Electronics, May 5, 1982, pg 113, 6 pgs. 

Telecomm ICs and microcomputers compete in offering more 
user features. Barrie Nicholson, European Editor, EDN, Feb 
17, 1982, pg 61, 3.5 pgs. 

Telecomm ICs create low-cost phone links 4 miles long. John 
Hines, Motorola Inc, Electronic Design, May 27, 1982, pg 
193, 1.5 pgs. 

What American Bell offers. Harvey J Hindin, Communications & 
Microwave Editor, Tom Manuel, Computers & Peripherals 
Editor, Electronics, June 30, 1982, pg 88, 1.33 pgs. 


Temperature measurement 

A/D converter linearizes 100-ohm temperature detector. Anthony 
Parise, Neutronics Inc, Electronics, Sept 8, 1982, pg 143, 
0.75 pgs. 

Amplifier-compensator controls temperature precisely. Charles 
Whiting, Analog Devices Inc, Electronics, Aug 25, 1982, pg 
720, 0.75 pgs. 

Compensator cancels cold-junction errors. Steve Hageman, E-H 
International Inc, Electronic Design, Feb 18, 1982, pg 203, 1 


Pg. 

Computer-generated models abridge thermal analysis of pack- 
aged VLSI. Masood Murtuza, Texas Instruments Inc, Elec- 
tronics, Feb 10, 1982, pg 145, 4 pgs. 

Early thermal testing speeds product development. Terry Morey, 
John Fluke Manufacturing Co Inc, Electronic Design, Apr 29, 
1982, pg 183, 6.5 pgs. 

Evaluate sensor tradeoffs in digital-thermometer design. Wes 
Freeman, Teledyne Semiconductor, EDN, Sept 29, 1982, pg 
115, 5.5 pgs. 

Handheld digital thermometers approach benchtop-model per- 
formance. Gary Chesnutis, Western Editor, EDN, Apr 14, 
1982, pg 89, 4 pgs. 

Proper measurement techniques reduce thermocouple errors. 
Marshall Lee Faber Jr, Hewlett-Packard Co, EDN, June 9, 
1982, pg 115, 5 pgs. 

Thermistor gives thermocouple cold-junction compensation. 
Harry L Trietley, Yellow Springs Instrument Co, Electronics, 
Aug 11, 1982, pg 126, 1.33 pgs. 


Testing/testers 

3-phase tester lacks frequency sensitivy. Henno Normet, Diversi- 
fied Electronics, EDN, Nov 25, 1981, pg 155, 1.5 pgs. 

Ac voltmeter measures FET dynamic transconductance. MJ 
Salvati, Flushing Communications, Electronics, June 30, 
1982, pg 132, 71 pg. 

Address checker troubleshoots memory drive, logic circuitry. F 
Chitayat, Canadian Marconi Co, Electronics, June 30, 1982, 
pg 133, 7 pg. 

Analog panel meters source list. Staff written, Electronic Prod- 


EDN JANUARY 6, 1983 








Scanning redefined. 


Never before has a 


7056 SWITCHING CARD AS MATRIX 
7056 2 x 5 MATRIX 








scanner offered you 





such a balance of high 
performance, ver- 
satility and economy 
— with intelligence 
built in. Keithley’s 
new 705 scanner re- 
defines the scanning 
function with ca- 
pabilities and exclusive features 
unmatched by any other scan- 
ner. Consider what all this 
capability can mean to your 
application. 
Scanning flexibility: 
1, 2 or 4 pole switching. 
Expandable to 100 channels: 
“Daisy chain” design allows 
use of up to 5 scanners while 
using only 1IEEE address. 


Usable as both a V or I matrix: 
You may individually activate 
or deactivate multiple relays. 
Up to 5 specific set-ups may 
be saved and recalled. 

4 switching cards: 

General purpose, low cur- 
rent (to 1 pA), low voltage 
(200nV typical offset) & ther- 
mocouple card. 

Date & time: 


Real time clock with battery 
backup. 


enna 


Bic ara 


CONTROL 


RESET INTERVAL CONTINUOUS ‘nate 














The 705 was designed for maximum flexibility. 
For example, it will function as a 2 x 5 matrix with less 
complexity, for less cost than traditional multiplexers. 


Digital I/O: 
8 lines in & out, with levels 
programmable from front 
panel or over the bus with 
status shown on display. 


Self test: 
Power up test of RAM & 
ROM. Appropriate error 
codes displayed. 


Front panel IEEE address: 
Can be preprogrammed or 
displayed from front panel 
and is maintained in non- 
volatile memory. 

Quick disconnect: 
Fast, simple set-up & tear 
down using general purpose 
card. 


KEITHLEY 


Keithley Instruments, Inc. 





Programmable 
interval: 
10 msec to 1000 sec 
between channels 
with 1 msec 
resolution. 


3 scan modes: 
Step, Single Sweep 
or Continuous. 
IEEE-488: 
Full IEEE-488 interface is 
built-in. 
4 hardware triggers: 
Useful for control & synchro- 
nization with other 
instrumentation. 


Simple data & command format: 
Simple, easy-to-learn IEEE 
syntax common to Keithley’s 
entire System Components 
Line saves time and speeds 
software development. 


The 705 is all the scanner you 
need. See for yourself what 
the newest addition to our 
System Components Line 
will do for your application. 
Call us for a demonstration. 
Our new intelligent 705 will 
change the way you think 
about scanners. 


28775 Aurora Road/Cleveland, Ohio 44139/U.S.A./(216) 248-0400/Telex: 98-5469 


WEST GERMANY: Keithley Instruments GmbH /Heiglhotstrasse 5/D-8000 Munchen 70/(089) 714-40-65/Telex: 521 21 60 
GREAT BRITAIN: Keithley Instruments, Ltd./1, Boulton Road/Reading, Berkshire RG2 ONL /(0734) 86 12 87/Telex: 847047 
FRANCE: Keithley Instruments SARL/2 Bis, Rue Léon Blum/B.P. 60/91121 Palaiseau Cedex/(6) 011.51.55/Telex: 600933F 
NETHERLANDS: Keithley Instruments BV /Arkelsedijk 4/NL-4206 AC Gorinchem/(01830) 25577/Telex: 24 684 
SWITZERLAND: Keithley Instruments SA/Kriesbachstr. 4/CH-8600 Dubendorf /01 821 94 44/Telex: 57 536 

AUSTRIA: Keithley Instruments Ges.m.b.H./Doblinger Hauptstr. 32/A-1190 Wien/0222 314 289/Telex: 13 45 00 


SCAN 


START/STOP 
' : 


CIRCLE NO 91 


CANCEL ENTER 
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ucts, Aug 18, 1982, pg 86, 1.5 pgs. 
Automated curve tracer handles complex tests. Robert Botos, 
Hewlett-Packard Co, Electronics, June 16, 1982, pg 125, 6 


Pgs. 

Automatic LCR bridges speed up component testing. Warren 
Yates, Associate Editor, Electronic Products, Feb 4, 1982, pg 
35, 2 pgs. 

Automatic calibration sharpens VLSI testing. Alex Nagy, Allan 
Futterman, Hoshang Vaid, Fairchild Camera and Instrument 
Corp, Electronic Design, Apr 29, 1982, pg 205, 6 pgs. 

Automating test generation closes the design loop. Robert 
Hickling, Glenn Case, Fairchild Camera & Instrument Corp, 
Electronics, Nov 30, 1981, pg 129, 5 pgs. 

Automation promises to lighten the field-service load. Richard W 
Comerford, Test, Measurement & Control Editor, Electronics, 
Apr 7, 1982, pg 110, 14 pgs. 

Benchtop IC testers’ capability surge. Warren Yates, Associate 
Editor, Electronic Products, Sept 7, 1982, pg 63, 5 pgs. 
Benchtop chambers simplify environmental testing. Warren 
Yates, Associate Editor, Electronic Products, Jan 11, 1982, 

pg 37, 2.33 pgs. 

Board testing meets the challenges of ECL. Joe Prang, GenRad 
Inc, Electronics, Dec 15, 1981, pg 146, 5 pgs. 

Calibrator brings record accuracy even to production and repair. 
L Eccleston, N Faulkner, C Johnston, W Prue, M Thiemann, 
John Fluke Manufacturing Co, Electronics, Sept 8, 1982, pg 
121, 7 pgs. 

Capable analog testers handle a variety of devices. Chris Chro- 
nes, Testing Technology, EDN, Jan 20, 1982, pg 141, 7.5 


Pgs. 

Capable production-line bubble testers reduce need for incom- 
ing-parts inspection. Andy Rappaport, Associate Editor, 
EDN, Jan 20, 1982, pg 75, 2.61 pgs. 

Circuit module implements practical self-testing. Patrick P Fa- 
sang, Siemens Corp, Electronics, May 19, 1982, pg 164, 4 
Pgs. 

Combining device burn-in with testing promises lower cost and 
higher reliability. Andy Santoni, Contributing Editor, EDN, 
June 9, 1982, pg 65, 5 pgs. : 

Comprehensive test strategies help cut costs of manufacturing. 
Jon Turino, H Frank Binnendyk, Logical Solutions Inc, Elec- 
tronics, Dec 29, 1981, pg 80, 4 pgs. 

Continuity tester buzzes out breadboard’s flaws. Douglas Hol- 
berg, Texas Micro Engineering Inc, Electronics, Nov 3, 1981, 
Pg 157, 0.67 pgs. 

Curve tracers enter a new era. Richard W Comerford, Test, 
Measurement & Control Editor, Wesley R Iverson, Chicago 
bureau, J Robert Lineback, Dallas bureau, Electronics, June 
2, 1982, pg 109, 2 pgs. 

dB meters consume little power. Charles Kitchin, Analog Devic- 
es Inc, EDN, Apr 14, 1982, pg 193, 2 pgs. 

Digital-readout phase meter holds %° accuracy. Dan Watson, 
Intersil Inc, EDN, June 9, 1982, pg 177, 1 pg. 

Digitally test analog gain bandwidths. Robert H Marshall, Cerber- 
us Ltd, EDN, Feb 17, 1982, pg 208, 1.5 pgs. 

Dual LEDs signal a diode’s status. G H Buckman, EDN, Feb 17, 
1982, pg 212, 0.5 pg. 

Early thermal testing speeds product development. Terry Morey, 
John Fluke Manufacturing Co Inc, Electronic Design, Apr 29, 
1982, pg 183, 6.5 pgs. 

Fixture, tester whip through instrumentation amplifier tests. D 
Perkins, Analog Devices, Electronic Design, Feb 4, 1982, pg 
131, 5 pgs. 

In-circuit test systems enhance all manufacturing stages. Andy 
Santoni, Special Features Editor, EDN, Mar 3, 1982, pg 35, 4 
Pgs. 

Instrumentation-meter driver operates on 2-V supply. David M 
Barnett, Everett L Tindall, Martin Marietta Aerospace, Elec- 
tronics, Sept 22, 1982, pg 155, 0.75 pgs. 

Laser scribing on magnetic disc. Sam R Cowan, David L 
Peterson, Storage Technology Corp, Computer Design, Nov 
1981, pg 225, 2 pgs. 

Measuring industrial signals takes in-plant know-how. Marsh 
Faber, Hewlett-Packard Co, Electronic Design, Apr 29, 1982, 
Pg 157, 6 pgs. 

Meter measures processor's dynamic utilization capacity. Henryk 
Napiatek, Lacznosci Institute, Electronics, Nov 17, 1981, pg 
139, 1 pg. 

Modified test predicts fiber losses in field. Ronald Cooper, AMP 
Inc, Electronic Design, Dec 10, 1981, pg 133, 6 pgs. 

Multiplexed measuring devices reduce in-circuit-test expenses. 
Michael W Schraeder, GenRad Board Test Div, EDN, May 
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12, 1982, pg 187, 3 pgs. 
Network, heal thyself: A diagnostic primer. Garth W Ejimers, 
Tektronix, Computer Design, Sept 1982, pg 213, 4.5 pgs. 
Picoammeter/calibrator system eases low-current measure- 


=~ ments. Robert A Pease, National Semiconductor Corp, EDN, 


Mar 31, 1982, pg 143, 4.5 pgs. 

Products from Europe Special Report. Barrie Nicholson, Europe- 
an Editor, EDN, July 16, 1982, pg 410, 7 pgs. 

Proper measurement techniques reduce thermocouple errors. 
Marshall Lee Faber Jr, Hewlett-Packard Co, EDN, June 9, 
1982, pg 115, 5 pgs. 

Self-testing .processors cut costs. J Robert Lineback, Dallas 
bureau, Electronics, Dec 15, 1981, pg 110, 1.67 pgs. 

Serially testing a board’s states takes the trickiness out of 
debugging it. James W Coffron, Hewlett-Packard Co, Elec- 
tronics, Jan 27, 1982, pg 100, 4 pgs. 

Technology Update: Test & Measurement. Richard W Comer- 
ford, Test, Measurement & Control Editor, Electronics, Oct 
20, 1982, pg 160, 6 pgs. 

Telecomm-IC checkout problems bow to automatic device test 
systems. Andy Santoni, Contributing Editor, EDN, Oct 13, 
1982, pg 69, 3.5 pgs. 

Test strategy enhances, speeds the development of a micro- 
processor. Karl Guttag, Robert Puckett, Stephen Sacarisen, 
Thomas Dye, Texas Instruments Inc, Electronics, Dec 29, 
1981, pg 84, 5 pgs. 

Test techniques for ECL loaded boards. Stephen E DeSimone, 
Fairchild Test Systems, Computer Design, June 1982, pg 
137, 4.75 pgs. 

Test video A/D converters under dynamic conditions. Walter 
Kester, Analog Devices Computer Labs Div, EDN, Aug 18, 
1982, pg 103, 10 pgs. 

Tester checks funtionality of static RAMs. David J Kramer, 
Consultant, Electronics, Feb 10, 1982, pg 164, 3.25 pgs. 
Two ICs measure waveform levels. Steven L Ross, Tektronix Inc, 

EDN, Feb 17, 1982, pg 216, 1.5 pgs. 

Two-chip ammeter measures currents down to picoamperes. 
Douglas Modlin, Stanford Univ, Electronics, Nov 17, 1981, 
Pg 138, 7 pgs. 

Thermal imaging 

Sophisticated thermal-imaging systems pinpoint prototype-stage 
heat problems. Jesse Victor, Senior Staff Editor, EDN, Sept 
29, 1982, pg 41, 3.33 pgs. 


Timer ICs and circuits 

1-IC one-shot uses no RCs. Russell Dellmo, Westinghouse 
Electric, EDN, July 16, 1982, pg 426, 1 pg. 

2 ICs implement fast-ON, slow-OFF switching. Wen-Der Tsai, 
Alnor Instruments Co, EDN, Apr 28, 1982, pg 158, 0.67 pgs. 

Achieving linear control of a 555 timer’s frequency. Arturo G 
Sancholuz, Consultant, Electronics, Aug 25, 1982, pg 107, 1 


Pg. 

CMOS ICs make precise digital timer. Otto Neumann, Sqaure D 
Canada, Electronics, Oct 6, 1982, pg 110, 1.33 pgs. 

CMOS gates limit pulse rep rates. Eric D Burwen, Burwen 
Engineering, EDN, May 12, 1982, pg 210, 0.75 pgs. 

Construct a circular clock with LEDs. Gary D Gaugler, Consul- 
tant, EDN, May 12, 1982, pg 218, 6 pgs. 

Counter chip beefs up pC timing muscle. Dave MacMillan, 
Advanced Micro Devices Inc, Electronic Design, Nov 26, 
1981, pg 195, 6.5 pgs. 

Crystal and uC ee 50-msec delay. Rick SC Hsieh, Xerox 
Corp, EDN, Oct 27, 1982, pg 154, 0.33 pgs. 

Delay circuit produces precision time intervals. Josef Kalisz, 
Consultant, Electronics, June 16, 1982, pg 141, 1 pg. 

Dual-timer chip controls temperature while monitoring liquid level. 
RS Rohella, Regional Research Laboratory, Electronic De- 
sign, Aug 5, 1982, pg 217, 1 pg. 

Frequency multiplier uses digital technique. Marian Stofka, Con- 
sultant, Electronics, July 14, 1982, pg 152, 1.33 pgs. 

IC adds clock-calendar function to microcomputer systems. 
William G Houghton, Oki Semiconductor Inc, Electronic 
Design, Nov 26, 1981, pg 241, 3 pgs. 

OR gates overcome timer drawback. Bill Schweber, Analog 
Devices Inc, EDN, Feb 3, 1982, pg 179, 7 pg. 

Obtain an early write strobe without adding a CPU wait state. 
Albert A Petrick Jr, Martin-Marietta Aerospace, Electronic 
Design, Jan 21, 1982, pg 215, 1.5 pgs. 

Octal latches extend bus hold time. Jim Handy, Intel Corp, 
Electronics, Sept 8, 1982, pg 165, 0.75 pgs. 

Positive pulse triggers 555 integrated-circuit timer. Rudy Stefe- 
nel, Consultant, Electronics, July 14, 1982, pg 169, 0.67 pgs. 
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Programmable divide-by-N counter operates at 90 MHz with TTL 
parts. Albert von der Schans, Magnetic Peripherals Inc, 
Electronic Design, Mar 31, 1982, pg 120, 1.33 pgs. 

RAM makes programmable digital delay circuit. Darius Vakili, 
Bayly Engineering, Electronics, June 30, 1982, pg 121, 1 pg. 

Rate doubler handles changing frequencies. /srae/ Yuval, Video 
Logic Corp, EDN, Aug 4, 1982, pg 157, 2 pgs. 

Single chip solves MC6809 timing problems. Kim A Crane, 
Arizona State Univ, Electronics, May 19, 1982, pg 178, 1.33 
pgs 


Small capacitor gives big boost to one-shot’s pulse width. WP . 


Klein, Newmont Exploration Ltd, Electronic Design, Oct 14, 
1982, pg 244, 1 pg. 

Timer generates pulses for sine- and square-wave inverters. BS 
Gupta, Bhorat Heavy Electricals Ltd. Electronic Design, Aug 
19, 1982, pg 174, 1.25 pgs. 

Timer protects CRT phosphors. Paul E Schulze, Xerox Electro 
Optical Systems, EDN, Feb 3, 1982, pg 169, 1 pg. 

Two ICs provide 2-cycle timing. Henno Normet, Diversified 
Electronics, EDN, Nov 11, 1981, pg 284, 7 pg. 

Two diodes provide a 99:1 duty cycle. Peter L Winship, Consul- 
tant, EDN, Feb 17, 1982, pg 221, 0.5 pg. 

Two-IC module creates symmetrical divide-by-3 circuit. David A 
Burton, Microcomputer Consultant, Electronic Design, Nov 
26, 1981, pg 248, 1 pg. 

Watchdog timer guards 8748/8749 uC systems. Edward V 
Thompson, Micro Computer Control, Electronic Design, Oct 
14, 1982, pg 246, 1 pg. 

1% ICs divide by three. Russell Dellmo, Westinghouse Electric, 
EDN, June 9, 1982, pg 178, 0.5 pgs. 


Tone generators 

Low-cost circuit sounds pleasant chime. Dennis Eichenberg, 
Consultant, Electronic Design, May 13, 1982, pg 214, 0.67 
Pgs. 

Track/hold amps 

Converter combination stores data for reliable base-line correc- 
tion. Frank Rogers, Eye Research Institute, Electronic De- 
sign, Nov 12, 1981, pg 250, 71 pg. 

Increased T/H-amp speed and resolution advance data-acquisi- 
tion technology. Andy Rappaport, Associate Editor, EDN, 
Apr 14, 1982, pg 41, 6.33 pgs. 

Transformers 

Ease switcher-transformer design using computer graphics. 
Roger Adair, Unitrode Corp, EDN, Oct 13, 1982, pg 147, 3 
Pgs. 

Miniature transformers source list. Staff written, Electronic Prod- 
ucts, Jan 11, 1982, pg 65, 3 pgs. 

Rotating inductor transfers power. Yishay Netzer, Honeywell Inc, 
EDN, Jan 6, 1982, pg 209, 0.75 pg. 

Transformers and optocouplers implement isolation techniques. 
Jim Williams, National Semiconductor Corp, EDN, Jan 6, 
1982, pg 115, 6.5 pgs. 


Transmitters/receivers 

Duart manages a pair of programmable signal paths. Alex 
Goldberger, Signetics Corp, Electronics, May 19, 1982, pg 
768, 5 pgs. 

Fiber-optic transmitters accept most analog signals. Mark Ama- 
randos, Burr-Brown Research Corp, Electronic Design, Nov 
12, 1981, pg 197, 6.5 pgs. 

High-performance hf receiver cashes in on diverse digital func- 
tions. G Twibell, Racal Group Services Ltd, Electronics, July 
714, 1982, pg 156, 3 pgs. 

Interface speeds bus data swaps. Rudolph M Klanseck, Harris 
Corp, EDN, Mar 3, 1982, pg 160, 1.5 pgs. 

Receiver, transmitter, wire pair report status of 8 switches. Steve 
Newman, Photo Research Corp, Electronic Design, Apr 15, 
1982, pg 209, 7 pg. 

Remote-control transmitter/receiver chips exhibit enhanced ca- 
pabilities. Jim McDermott, Special Features Editor, EDN, Mar 
3, 1982, pg 71, 4 pgs. 

Two-wire transmitter promotes painless process control. Dennis 
R Haynes, Burr-Brown Research Corp, Electronic Design, 
Sept 16, 1982, pg 99, 6 pgs. 

Triac triggers 

Open-loop controller adjusts lamps. Richard Brush, Ampex 
Corp, EDN, Sept 1, 1982, pg 254, 1.33 pgs. 

True-rms measurement 

Low-cost rms/de ICs upgrade ac measurements. Lew Counts 
and Chuck Kitchin, Analog Devices Inc, and Walt Jung, 
Consultant, EDN, Jan 20, 1982, pg 101, 10.5 pgs. 

Match true-rms detection to accuracy, cost requirements. Robert 
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M Buchanan, Beckman Instruments Inc, EDN, Jan 6 1982, 
pg 139, 4 pgs. 


Vv 


V/F converters 

Combine a V/F converter and ,C in data-acquisition designs. Tim 
Curran, Mostek Corp, and Doug Grant, Analog Devices Inc, 
EDN, Nov 11, 1981, pg 221, 4.5 pgs. 

Two-chip VCO linearly controls ramp’s amplitude and frequency. 
Forrest P Clay Jr, Mark S Eaton, Old Dominion Univ, Elec- 
tronics, Nov 30, 1981, pg 113, 0.75 pgs. 

V-f converters demand accurate linearity testing. Larry DeVito, 
Analog Devices Inc, Electronic Design, Mar 4, 1982, pg 105, 
6 pgs. 

Vertical recording technology 

Vertical recording brings disk drives standing-room-only densi- 
ties. RD Fisher, Jack Taranto, Applied Information Memories, 
Electronics, Sept 22, 1982, pg 131, 5 pgs. 

Vertical recording promises new era. Tom Manuel, Computers & 
Peripherals Editor, Electronics, Apr 21, 1982, pg 89, 2 pgs. 


Video 

LSI chip for monochrome TV steals the show from multiple ICs. 
Gerald K Lunn, Motorola Inc, Electronics, Mar 10, 1982, pg 
143, 4 pgs. 

Linear one-chip modulator eases TV circuit design. Ben Scott, 
Marty Bergan, Motorola Semiconductor Products Sector, 
Electronics, Dec 29, 1981, pg 76, 2.25 pgs. 

Low-cost 12-GHz receiver heralds satellite-to-home TV. Peter 
Harrop, Paul Lesarte, Christos Tsironis, Laboratoires d’Elec- 
tronique et de Physique Apliquee, Electronics, Nov 17, 1981, 
pgs 125, 3 pgs. 

Video disks look to industrial market. William E Suydam, Industri- 
al/Consumer Editor, Electronics, June 30, 1982, pg 84, 2 pgs. 

Videotex/teletext 

French Tl videotex chips cross the pond. Alex Mendelsohn, 
Senior Editor, Electronic Products, Aug 18, 1982, pg 24, 3 





Pgs. 

Special Report: Videotex looks brighter as developments mount. 
Harvey J Hindin, Communications & Microwave Editor, Elec- 
tronics, Aug 25, 1982, pg 89, 12 pgs. 

Videotex seeks its market. Harvey J Hindin, Communications & 
Microwave Editor, Electronics, July 14, 1982, pg 118, 1.67 
pgs. | 

Voice I/O 

A software interface for speech recognition. RD Inverson, PJ 
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Now you can check, sort and measure 
capacitance in less time,with more accuracy. 
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Our new Model 3001 Digital Capacitance 
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control accessories. And a clever way of eliminat- 
ing battery problems—an AC cord. 
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ries, of course. With a production test fixture, a Tri- 
Mode Comparator and a variety of test cables. 
Plus one of the best manuals in the business. 
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Programmable array traps control codes 


Steven Bennett 
Harris Semiconductor Corp, Melbourne, FL 


You can use a field-programmable logic array 
(F PLA) to speed ASCII-character transmissions. By 
trapping unnecessary control codes, the circuit 
simplifies the software required to process character 


strings and thus lets processors operate at higher 
data rates. In addition, by providing a Data Valid 
signal that becomes active between Start of Text 
(STX) and End of Text (ETX) codes, the device 
allows multiple peripherals to share one processor- 
input port. 

Although you can perform similar functions with 
7400 Series TTL parts or PROM-based circuits, this 
design’s FPLA implementation requires only one IC 





INpuT DATA BUS X_N XX SIX X Tt XH X_& XX BEL X_STX_} 
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OUTPUT DATA BUS NUL 
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TO 
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Fig 1—A control-code trap speeds ASCil-character transmissions by stripping unnecessary words from data streams. The timing 
diagram (a) illustrates the trap’s function; the connection diagram (b) shows how you can use the circuit's control and Output Valid 
signals to split input data into control and character segments. The device’s Output Valid signal also allows you to connect several 


peripherals to one processor input port. 
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package, draws only 150 mA and operates at data 
rates to 10 MHz. In contrast, an SSI version requires 
at least one inverter for each input line, a 7-input 
NAND gate for each detected control code, a flip 
flop, and summing and 3-state output-driver logic. 
Similarly complex, a PROM-based implementation 
requires two memory arrays (one for control-code 
detection and one for output 3-stating) and several 
external logic devices and draws at least 400 mA. 

Fig la illustrates the control-code trap’s opera- 
tion. The ASCII input consists of a stream of 7-bit 
characters and an input strobe. The strobe signal 
goes LOW once during each character cell to signal 
the presence of input data. To remove control 
characters from the ASCII stream, the trap circuit 
monitors all input codes but holds the output data 
bus in a high-impedance state until the input bus 
contains an STX character. After detecting an STX 
word, the trap sets an Output Valid flip flop that 
enables the output buffers; ETX characters reset the 
flip flop and restore the output bus to its 3-stated 
condition. The trap replaces control codes encoun- 
tered during valid-output periods with null charcters 
(null=00y). 

In addition to providing an Output Valid control 
signal, the trap circuit generates a control-code 
output that goes HIGH each time the input data 










(OUTPUT 
OB; * VALID) 
EXT -STROBE CO 
STX-STROBE C 
gp. (OUTPUT 
8 VALID) 


Fig 3—Two sum and four product terms combine to form an SR 
flip flop. Products Pg and P19 provide latch feedback, and terms 
Poo and Po, serve as the flip flop’s inputs. 


stream contains control characters. You can use that 
output to drive an auxiliary processor that recogniz- 
es and operates on control data (Fig 1b). 

An HPL-77153 asynchronous FPLA (Fig 2) pro- 
vides all of the logic needed to detect control codes 
and construct the Output Valid flip flop. Seven of the 

Continued on pg 288 
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Fig 2—A field-programmable logic array (FPLA) contains all of the logic needed to implement Fig 1’s control-code trap. This 
HPL-77153 (a) provides product terms for code detection, sum terms for output-signal decoding and feedback terms that allow you 
to program an on-chip SR flip flop (Fig 3). The pin-assignment chart (b) illustrates the chip’s input and output functions. 
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Aplifiers 


1 Watt and now. . . 2 Watts linear output ,<2 
from 50K Hz to 1200 MHz from +199 


If your application requires up to 2 watts for intermodulation testing of compo- 
nents... broadband isolation...flat gain over a wide bandwidth...or much 
higher output from your frequency synthesizer or signal/sweep generator... 
Mini-Circuits’ ZHL power amplifiers will meet your needs, at surprisingly low 
prices. Seven models are available, offering a selection of bandwidth and gain. 

Using an ultra-linear Class A design, the ZHL is unconditionally stable and can 
be connected to any load impedance without amplifier damage or oscillation. 
The ZHL is housed in a rugged % inch thick aluminum case, with a self-contained 
hefty heat sink. 

Of course, our one-year guarantee applies to each amplifier. 

So from the table below, select the ZHL model for your particular application 
...we'll ship within one week! 











OW 
available! 


computer-automated 
performance data 


(see technical section) 





** Gain Max. Power Noise Intercept 
Model Freq. Gain Flatness Output dBm Figure Point DC Power Price 

No. MHz dB dB 1-dB Compression dB 3rd OrderdBm_ Voltage _Current $ Ea. ty. 
ZHL-32A 0.05-130 25 Min. +1.0 Max. +29 Min. 10 Typ. +38 Typ. +24V 0.6A 199.00 (1-9) 
ZHL-3A 0.4-150 24 Min. +1,0 Max. +29.5 Min. 11 Typ. +38 Typ. + 24V 0.6A 199.00 (1-9) 
ZHL-1A 2-500 16 Min. +1.0 Max. +28 Min. 11 Typ. +38 Typ. +24V 0.6A 199.00 (1-9) 
ZHL-2 10-1000 15Min.  +1.0 Max. +29 Min. 18 Typ. +38 Typ. +24V 0.6A 349.00 (1-9) 
ZHL-2-8 10-1000 = 27 Min. +1.0 Max. +29 Min. 10 Typ. +38 Typ. +24V 0.65A 449.00 (1-9) 
ZHL-2-12 10-1200 24 Min. +1.0 Max. +29 Min. * 10 Typ. +38 Typ. +24V 0.75A 524.00 (1-9) 
ZHL-1-2W 5-500 29 Min. +1.0 Max. +33 Min. 12 Typ. +44 Typ. +24V 0.9A 495.00 (1-9) 


Total safe input power +20 dBm, operating temperature 0° C to +60° C, storage temperature 
—55° C to + 100° C, 50 ohm impedance. input and output VSWR 2.1 max. 


+28.5 dBm from 1000-1200 MHZ w or Be od 
For detailed specs and curves, refer to Lo in=- mreuits 


1980/81 MicroWaves Product Data Directory. Gold Book. or EEM. : 
j A Division of Scientific Components Corporation © 
* BNC connectors are supplied; however, World's largest manufacturer of Double Balanced Mixers ™% 
SMA, TNC and Type N connectors are also available. 2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 ® 
70 REV.O Domestic and International Telex 125460 International Telex 620156 
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AMI Gate Arrays: Fo 








nimmediate splash. 


Gate arrays are your quickest custom AMI quality keeps problems down. Every 
option. But before you commit yourself AMI circuit must pass the toughest in- 
to a supplier, consider this. house quality standard in the industry— 
Your product’s on the market and 0.1% AQL and getting better. Quality that 
you're swimming in orders. A thought means fewer fixes and higher productivity 
flashes through your mind. Can my on your assembly line. 
source supply gate arrays in large Make AMI part of your long-range plans. 
enough quantities, fast enough to meet Fifteen years experience with over 1500 
demand? designs have made AMI the largest 
It can if it’s AMI. dedicated custom house. Some of in- 
Quick design and production turn-on. dustry’s biggest names are making long- 
Since only the metal mask on gate arrays range plans with us. We invite you to join 
need be programmed, we can do it fast— us, too, and share the future. 
from your logic, layout, or PG tape input. Let us lend you our experience. We're 
What’s more, AMI turns on produc- offering gate array seminars and training 
tion 4 to 5 weeks after prototype sessions at AMI or your facility. For more 
approval. Not just small quantities. But information, please return the coupon 
full-scale high-volume production. In below. Or simply call Jaime Martin at 
half the time you'd expect elsewhere. 408-554-2164. Together, we'll leave the 


competition in your wake. 
AMI’s State-of-the-Art. 
344CMOS Gate Arrays. 
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AMI custom options keep 
profits up. But what about 
tomorrow? At high volumes, 
dedicated custom circuits 
can cut the cost of individual 
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AMI. 

From day one, we can 
be working on acustom 
circuit that'll replace your 
gate array pin-for-pin. You 
save time on design and as 
volumes rise, you can havea 
more cost effective solution 
for your system. 


GA- 500 


GA-5000D 
GA-4000D 
GA-3000D 
GA-2000D 
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“High Speed—2 to 3 ns gate delay 
typical 





**Total I/O flexibility—13 options on 
each pad 
A ©1982 American Microsystems, Inc. 


American Microsystems, Inc. 
_ 
Natural solutions are custom-made. 


AMI Gate Arrays look like my solution. 


Send me your booklet on gate arrays. 

Send me your “Spectrum of Custom Solutions” brochure. 
Tell me more about your gate array training and seminars. 
_____I’mina hurry. Have a field engineer contact me. 


A Subsidiary 
of Gould Inc. 
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PRODUCT TERMS COMMENTS SUM TERMS COMMENTS 
Po = [oly tg-Ig Tg Ts Tg STX Bo = Po OUTPUT, 
Py = Ig ly Ia-Tg-Tg-t5 Tg ETX B, = Po, OUTPUT, 
Po = Ip:ly-lo-Ig-Ig-lg-le EOT B, = Po, OUTPUT, 
Py = Ip-fy-lo-fg:Ty- Tg Ig ENQ Bs = Pos OUTPUT, 
Pa = Tov ly Ia" Tg-Ta-Ts Tg ACK B, = Pr OUTPUT, 
P. = lov ly lo: Ta Ts Tg BEL Bs = Pa, OUTPUT, 
Pg = Io'ly-lo-lg-Ia-I5 Ie BS Be = Po OUTPUT, 
Py = Io'ly-Ig-lg-Tg- Ig Tg HT By = Pig + Pao OUTPUT VALID 
Pg = lola lo-lg-TaIs Ig LF Bg = Pig + Pay OUTPUT VALID 
Po = [g-ty-lo-lg:Ig-Ig-Tg FF By = Py + Py + Pa + Pz + Pg + Pg + Pg + Pr + Py + Py CONTROL CODE 
Pio = lo Tyla" Ta Ts Tg CR “+ Pio + Py, + Py i Py3 + Pig + Pus — Pig + Paz 
Pay = Io-ly la: Tg lg: lg Tg DLE 
Pio = Ipoh lo-Ig-lg- lglg DC, CONTROL TERMS 
Pig = Io-ly-Ia-Tg:1g-Ig-g DC, Dy = B, By 3-STATE 
Pg = |o-ly-To-Tg-1,-ig-T DC, D, = B, B, 3-STATE 
Pas = Ig-1y-1o-Ty-1g- 15-1, DC, D, = B, B, 3-STATE 
Pig = Io-1y:lg-Tg:1,-T5-Te NAK D, = B, B, 3-STATE 
Pay = Ig-ly-[o-tg-tg-Ig-T, ESC D, = B, B, 3-STATE 
Pig = Bg FLIP-FLOP FEEDBACK D; = B, Bs 3-STATE 
Pig = B, FLIP-FLOP FEEDBACK Ds = B, Bg 3-STATE 
Poo = Io°ly:Ip-1g:T,-15-1,:-1, | STX-STROBE D, = UNCONDITIONALLY ACTIVE 
Po, = Ig: ly-lo-13-Tg- lg -Tg-l7 ETX-STROBE D, = UNCONDITIONALLY ACTIVE 
Po = Ip: Bg INPUT>-CONTROL CODE iD, = 1 UNCONDITIONALLY ACTIVE 
Po, = |,°By INPUT, CONTROL CODE 
Po, = |,°Bg INPUT,;CONTROL CODE = EXCLUSIVE-OR FUSES 
Pos = |5°By INPUT;-CONTROL CODE By = INTACT NONINVERTING 
Pog = |,°By INPUT,-CONTROL CODE _B, = INTACT NONINVERTING 
Po, = I5°Bg INPUT,-CONTROL CODE Ba = INTACT NONINVERTING 
Pog = I6-By INPUTg;CONTROL CODE By = INTACT NONINVERTING 
Pog = NOT USED B, = INTACT NONINVERTING 
P39 = NOT USED B, = INTACT NONINVERTING 
P3, = NOT USED B, = INTACT NONINVERTING 
B; = PROGRAMMED INVERTING 
Bs = PROGRAMMED INVERTING 
By = INTACT NONINVERTING 


Fig 4—Boolean expressions define the FPLA’s fuse patterns. Product terms Py through P;7 decode 18 control characters; you can 
reassign the terms to detect a different set of codes, or you can program unused terms P29, Ps and P3, to decode additional 
characters. Control-code output By goes HIGH if any of the 18 control products goes HIGH. 
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chip’s eight input lines (Ip through I) connect to the 
input data bus, and the array’s product terms allow 
direct detection of control codes; each of 18 product 
AND gates connects to a combination of inverted 
and noninverted input signals and thus decodes a 
specific data word. The array’s programmable OR 
plane provides sum terms, generating sum-of-prod- 
ucts output signals; 10 control terms and 10 XOR 
gates control output enabling and signal polarity, 
respectively. 

The HPL-77153’s internal feedback terms allow 
you to contruct an SR flip flop (Fig 3) that generates 
latching Output Valid and Output Valid signals. Two 
of the IC’s sum terms (S; and §;), programmed for 
inverted polarity, connect to four product buses: 
Product terms Pig and Py provide latch feedback, and 
signals Ps) and P» serve as the flip flop’s inputs. P., 
goes HIGH when an STX character coincides with a 
LOW level on the input strobe (I), and Px goes 
HIGH during ETX character cells. Note that the flip 
flop’s feedback requires signals to pass through the 
gate array twice. You must remain certain, there- 
fore, that the input strobe remains LOW for at least 
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two array-propagation-delay intervals. (The HPL- 
77153’s propagation delay equals 40 nsec typ.) 

Fig 4 illustrates the programming equations for 
the entire array. Product terms Py through Py 
decode 18 common control codes by evaluating each 
of the seven input lines. Terms Ps, Pig, Poo and P2; 
form the flip flop’s feedback and input signals; Px 
through P23 provide the data signals while the 
control-code output (By) remains LOW and force null 
characters when output By goes HIGH. 

To complete the array’s configuration, sum terms 
By through B, form the circuit’s output bus by 
connecting to product terms Px through P2:, and Bg 
drives the control-code output HIGH if any of the 18 
control-code products goes HIGH. Output Valid line 
B,; enables the output bus through control lines Dy 
through D,; terms D,;, Ds and D, force the Output 
Valid and control codes into unconditionally active 
states. EDN 
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Introducing the first 
snap-action switches from the people 
who revolutionized the relay: 


Now that we’ve revolutionized the 
way relays are made—by combin- 
Tate Malle la(=1am ol-laie)guat-lale- Mm antec =) 

fo -T-J[e[ale-(eV/-lale-le(stom- are m le) (214 
cost into each relay—we’ve turned 
to snap-action switches. 

The little beauties you see 
above are the first members of 
what promises to be a growing 
family of Aromat switches. 

There are some that are spe- 
cifically designed for use in 
electronic P/C boards. These 
switches all have flux-tight con- 
struction to protect them during 
soldering. 


Aromat. 


Palace Male) wiialem talcM laa) eve) gt-laler=Me)| 
safety in your applications, others 
have insulation guards. Some are 
TV rated. 

So the next time you’re design- 
Tato Ri CoM laa) olce)Ucmeleliam ella (o)guit-laler= 
and profits, remember Aromat 
now makes switches, too. All 
(>Hello) al-s-) are [Ur-11| AVamere) an ey-(ee 
WUE le] tame) am CoM allel ale) ol-1¢- 1c 
ing forces and a variety of 
flo (0r-| (eo) go Mam Mal o\ Vcc e-\V-lifele)(om Tite 
P/C terminals or solder lug termi- 
nals, and offer long life and high 
contact ratings. 
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Sales Offices: 


Northeast/Southeast 
250 Sheffield Street 
Mountainside, NJ 07092 
(201) 232-4260 


North Central 

311 Lively Boulevard 

Elk Grove Village, IL 60007 
(312) 593-8535 


South Central 
10930 Switzer Ave., Suite 122 
Dallas, TX 75238 
(214) 340-3701 


Northwest/Southwest 
10400 North Tantau Avenue 
Cupertino, CA 95014 

(408) 446-5000 
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or those who say the 
I don’t care” attitude: 


Baloney! 


People at Union Carbide who make KEMET® 
capacitors are united in a single goal — quality with service. 

Union Carbide was one of the first organizations in the 
United States to institute Quality Circles back in 1980. Now, 
we’re going one step further with KQIP, KEMET Quality 
Improvement Program. 

Both programs bring all Union Carbide people together, 
from managers to line workers. They’re opening lines of 
communication, instilling a philosophy of pride. Of total 
involvement. Of careful decision making. All aimed at product 
perfection. 

It has been this attitude which has brought Union Carbide 
to the vanguard of technology. A leader in the production and 
marketing of high-quality solid tantalum, multilayer ceramic and 
precision thin-film capacitors. 

That’s not accidental. It’s the result of technological 
innovation and a dedication to meeting our customers’ exact 
needs for quality, service, price and delivery. Consistently. 

For information, technical data or assistance with your 
application problem, just ask the ‘‘I care’’ people at Union 
Carbide. Write: Electronics Division, Union 
Carbide Corporation, Box 5928, Greenville, SC 
29606. Phone 803-963-6300. TWX 
810-287-2536. TLX 57-0496. Or 
see your nearby KEMET 
capacitors representative. 
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LS COMPONENTS DEPARTMENT 


in Europe: Union Carbide Europe, S.A., 5, Rue Pedro-Meylan, 
Geneva 17, Switzerland, Phone: 022/47 4411. Telex: 845-22253. 
Union Carbide U.K. Limited, Phone: 0325-315181. 

KEMET is a registered trademark of Union Carbide Corporation. 


See EEM for KEMET capacitors general catalog. 
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Remote controller needs only two ICs 





William Pierce 
Motorola Inc, Phoenix, AZ 





By employing an infrared transmitter/receiver IC 
pair and a simple interrupt-service routine, you can 
add remote control to pwP-based systems. The 


remote-control circuit uses a low-duty-cycle AM data 
format that results in minimal transmitter power 
requirements, and the system’s few components 
add only $3 to a product’s semiconductor costs. 
The remote-control transmitter (Fig la) consists 
of an MC14497P transmitter IC, a matrix keypad and 
an IR emitter. The transmitter chip scans the 
keyboard and generates a biphase serial output 
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Fig 1—An infrared remote controller requires only two ICs to 
handle as many as 32 commands. The transmitter (a) decodes a 
20-switch matrix; you can use all of the IC’s scanning lines to 
transmit the complete 32-code packet set. The circuit’s receiver 
(6b) converts incoming biphase-encoded AM signals to TTL- 
compatible pulse trains; a regulator (c) generates the receiver's 
6.4V input supply. 
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Clean and simple. Nichicon anti-solvent aluminum electrolytic capacitors: 
withstand unfriendly cleaning agents for up to 5 minutes. And even though they 
perform the same as epoxy end-sealed capacitors, their maximum seated height 
and cost have been reduced— which helps your products compete more 
effectively. If you clean your circuit board and components together, call or 





write us today to find out more about the growing list of anti-solvent © @ | 
capacitors from Nichicon...the anti-solvent capacitor choice. __ eS iwcCoxr 
927 E. State Parkway, Schaumburg, IL 60195. Phone 1-312-843-7500. e capacitor choice. 
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Freon® TE, TES, TF & TMC are trademarks of DuPont, Inc. ©Nichicon (America) Corporation 1983 CIRCLE NO 98 
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stream each time a key gets depressed. A 455-kHz 
ceramic resonator drives the transmitter’s clock, and 
an internal counter chain divides the signal to 
produce a 40-kHz output carrier. 

The transmitter’s 9-msec data packet includes a 
power-on bit, a start bit and six data bits that allow 
as many as 32 distinct output codes. To allow 
receiver AGCs to settle after detecting incoming 
data, the transmitter inserts a 2-msec delay between 
the power-on and start bits. So long as a key remains 
depressed, the transmitter repeats the data packet 
at a 110-Hz rate, thereby simplifying the software 
required to implement continuous functions such as 
increasing or decreasing volume or stepping through 
a command sequence. After a key is released, the 

transmitter sends an end-of-transmission packet. 

The system’s receiver (Fig 1b) derives its function 
from an MC3373 demodulator IC. The chip includes a 
high-gain amplifier that boosts a PIN diode’s output 
signal by as much as 90 dB, and an internal AGC 
maintains a constant signal level regardless of input 
intensity. The receiver IC also includes an envelope 
detector that converts the incoming AM signal to an 
output pulse train. The MC3373’s inherent bandpass 
response eliminates the need for tuned filters; you 
should, however, ensure that the receiver remains 
well grounded and shielded to avoid noise pickup. 

You can generate the MC3373’s 6.4V min power- 
supply level from the same supply that powers your 
system’s pP. Most pP circuits employ a 3-terminal 
OV regulator fed by an 8 to 10V input, and a simple 
shunt regulator (Fig 1c) uses the 5V supply as a 
reference for generating the receiver’s 6.4V input. 

To decode incoming pulse trains, the remote 
control’s receiver program must monitor clock 
transitions and use transmitted data to direct 
branches to appropriate control routines. A typical 
interrupt-service program (Fig 2) loads data into a 
register that the host P’s operating system can use 
as an addressing index for table-driven command 
execution; the data value serves as an offset for 
look-up operations. 

Upon receiving a power-on bit, Fig 2’s program 
enters a timeout loop that checks for a start bit 
within a 2- to 4-msec window. Valid start bits trigger 
a data-recovery loop that records the input signal’s 
status at 500-sec intervals. The routine expects one 
input transition within each 1l-msec data cell and 


SET DATA- x ° a? 
aborts the decoding process if transitions occur more 


than 1 msec apart. EDN 
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Fig 2—An interrupt-service routine decodes input data 
streams. The program rejects invalid data by measuring the 2- to 
4-msec delay between power-on and start bits and by ensuring 
that each 1-msec data cell contains a level transition. To Vote For This Design, Circle No 406 
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A new twist on 
the old push and pull. 










oa ee es mister 
system that someone will pull Connectors per mated line than other com- 


petitive industrial/commercial 
high-density connectors. 
Try our ZIF’ Series connec- 
| tors. Youll get anew twist on the 
old push, pull and turn. 


apart, then push together — over 
and over again. So you need 
connectors that can take a beat- 
ing, mate quickly, handle high 
contact densities and stay within 


tight budgets. _ Contact Commercial/ 
Look no further than the ' Industrial Products Marketing 

Cannon DL “ZIF” Series. Our Manager [TT Cannon, a 

Zero Insertion Force (ZIF) Division of International 


Telephone and Telegraph 
Corporation, 10550 Talbert 
Avenue, Fountain Valley, 

CA 92708. (714) 964-7400. 

In Europe, contact ITT Cannon, 
105A rue Colonel Bourg, 

B.3 1140 Brussels, Belgium. 
Phone: 02/'735-6094. 


CANNON LTT 


The Global Connection 


connectors can handle from 

60 to 2,496 contacts. They have 
a minimum rated life of 10,000 
complete mating/unmating 
cycles, and can be mated in less 
than two seconds, even with 
close to 2,500 contacts. 

ZIF connectors are tlame- 
retardant and individual contacts 
are rated up to 5 amperes of cur- 
rent at room temperature. You 
get crimp or wire-wrap contacts 
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HOW THE 
ELECTRONICS 
INDUSTRY BUYS 


“Dynamics of the Electronics Marketplace” documents the purchasing process 
for electronic components, materials and equipment. This study, conducted among 
recipients of EDN and ELECTRONIC BUSINESS magazines, traces participation of 
respondents into the four phases of purchase. 

The study analyzes buying participation in terms of the dollar volume purchased, 
and type of product involved, and defines buying patterns by the dollar volume of a 
firm’s electronic shipments. 

Unlike traditional purchasing process studies, “Dynamics” also investigates the 
role of sales representatives in the purchase and the use of various sources of 
purchase decision information. 

Copies of the report on 
the results of this landmark 







































Introduction 


study are available now from etait ne of Se 
ELECTRONIC BUSINESS Sisoehcn ee 


and EDN. Call your local 
sales representative. 
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Counters generate period’s square root 


Marian Stofka 
Bratislava, Czechoslovakia 


Measurement and control systems occasionally proc- 
ess algorithms that include terms proportional to a 
time interval’s square root, Vt. Typically, designers 
generate Vt values either by employing an analog 
integrator and divider or by programming a counter- 
driven PROM with the appropriate data. But both 
methods entail severe accuracy and resolution limita- 
tions. A better Vt-generation scheme (Fig 1) 
employs an implicit digital square-rooting technique 
and provides accuracy that’s limited only by the 
number of counters in the circuit’s dividing chain. 


To understand the circuit’s operation, consider | 


that the output counter acts as an integrator. Thus, 
the square rooter’s output equals 


t 
Y= | Fodt (1) 
0 


where Fp is the variable-modulo divider’s output 
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Fig 1—A digital square-root generator implicitly derives codes 
proportional to the square root of an input pulse’s duration. An 
output counter accumulates Borrow pulses generated by a 
variable-modulo divider fed by an input clock and the circuit's 
square-root output. A HIGH level at the time-interval input starts 
the circuit by resetting the output counter. 
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frequency. But because the divider’s programming 


inputs connect to the square-root output X, Fp 
equals 
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Fig 2—Four BCD counters form the heart of Fig 1’s square-root 
generator. IC, and IC2 serve as variable-modulo dividers, and IC3 
and IC, provide the circuit's digital outputs. You can extend the 
square rooter’s output resolution by adding counters to each 
divider chain. 
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Our full line of powerful 8-bit 


CMOS micros Is spearheaded 


by the new 1804A. 


We invented CMOS. And we intro- 
duced the industry's first CMOS micro- 
processor in 1976. 

since then, the RCA 1800 series has 
been continually expanded to meet our 
customers needs, and to provide ever- 
greater performance characteristics. 

Today, there is a wide range of de- 
vices inthe RCA 1800 series. This bro- 
chure will give you an overview of the 
Capabilities of our versatile and very low 
power CMOS 8-bit family. 

A powerful new micro- 
computer. 

The new RCA 1804A CMOS pC 
comprises a CPU, 2K bytes of mask- 
programmable ROM, 64 bytes of RAM 
and 8-bit timer/counter that operates in 
Six different modes. 

It's the world’s first 100% static 
CMOS 8-bit microcomputer with 
addressing capability up to 64K bytes. 

Designed using the static CMOS cir- 
Cuitry concept, the 1804A, 1805A and 
1806A offer the lowest current consump- 
tion for both operating and quiescent 
conditions at 5 volts. For example, 300uA 
at 5 MHz operating and 50 pA quiescent. 
This contrasts with micro designs that 
utilize dynamic or quasi-CMOS circuitry 
which need more than 15 times greater 
Current in both operating and quiescent 
modes. 

Execution time for the RCA 1804A is 
only 3.2 us at 5 MHz. The internal 2K 
ROM may be deactivated for prototyping 
or test and debugging purposes. 

In addition to program storage, the 
internal ROM onthe 1804A canholdsys- 
tem firmware such as operating system 
high-level language, math routines and 
user-defined routines. 

Our 123 powerful instructions help to 
make the 1804A exceptionally easy to 
use. Included are a fuli set of BCD 
instructions, improved call and return 
instructions that minimize processing 
time, a 16-bit data instruction for faster 
data transfer, and a save instruction for 
improved interrupt servicing. 

The CPU chip contains an array of 
16-bit scratchpad registers that provide 
control over memory addressing and 











The powerful 1804A micro is the latest addition to the RCA 1800 family. 


internal housekeeping. This scratchpad 
can be programmed indirectly through 
three 4-bit register designators. Memory 
locations are also addressed by loading 
address values into the scratchpad 
registers. 

One feature that really sets the RCA 
1804A CMOS 8-bit Microcomputer apart 
from competitive devices is its ability to 
accommodate external RAM and 
ROM—any combination up to 64K. It 
includes an 8-bit multiplex address bus 
which can be used to generate 64K 
bytes of possible addresses to memory. 
A separate bidirectional bus is used for 
data transfer. A latch pulse, TPA, is pro- 
vided to capture the high-order address 
byte to provide a stable address to exter- 
nal memory. Special ROMs are available 
to eliminate the need for an external latch 
for this purpose. 

The 1/O structure is unique, with a 
separate |/O address bus, four flag 
inputs and one interrupt input, and a sin- 
gle Q-bit output port. 

The1!/O structure allows for stack 
transfer directly to and from memory, 


while the flag and Q lines can be used as 
|/O pins under software control, or in 
serial |/O applications. 

In addition, DMA request inputs are 
provided for control of an on-board DMA 
counter. The DMA feature allows the 
CPU section to generate address and 
control signals for memory/|/O transfer 
in a continuous or cycle-stealing mode. 
This feature may also be used to provide 
a real-time clock function under 
hardware-update control. 

To sum up, nothing else on the 
market offers you all this capability in one 
package: 

@ 100% static CMOS circuitry 

e Very low quiescent current: 50 wA 

typical 

e Very low operating current: 300 

uA typical 

e 2K bytes of mask-programmable 

ROM 

e 64 bytes of RAM 

@ 8-bit counter-timer operating in 6 

different modes 

e Enhanced interrupt controller 

e Crystal or RC- oscillator capability 














@ 5-MHz crystal clock 

@ Call-and-return instructions 

e 16-bit data instruction 

® 3.27-us instruction fetch-execute 

time 

@ 123 powerful instructions 

e Extended temperature range: 

-55°C to +125° C 

e Dual-channel event counting and 

pulse-width measurement 

e Can address 64K bytes of external 

memory 

e Can be used as timebase with 

clock source from prescaled TPA 
signal 

@ Can configure in unique modes for 

special functions 

@ Can plug into existing RCA 1800- 

series sockets 

A full line of CMOS Ps. 

There are many applications in 
which a CMOS microprocessor is the 
optimum choice. Our pP line includes 
the 1802A: the most popular CMOS 
microprocessor in history. In fact, we 
shipped more than two million 1802 wPs 
in 1981. That's more than all competitive 
CMOS 8-bit uP shipments combined! 
And the number of 1802A applications is 
Still growing. 

The diagram to the right shows the 
basic architecture of these devices. 

CDP1802A. 

CPU with 91 instructions and 3.2 
MHz clock rate. 

CDP1802B. 

CPU with 91 instructions and 5.0 
MHz clock rate. 

CDP1804A. 

5.0 MHz CPU with 123 instructions 
plus 2K ROM, 64 bytes RAM and 8-bit 
counter /timer. 

CDP1805A. 

9.0 MHz CPU with 123 instructions 
plus 64 bytes RAM and 8-bit 
counter/timer. 

CDP1806A. 

5.0 MHz CPU with 123 instructions 
plus 8-bit counter/timer. 

For those military applications need- 
ing silicon-on-sapphire characteristics, 
RCA offers the CDP1805 and CDP1806, 
which operate at 4.0 MHz and have 113 
instructions. 
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Block diagram of the RCA CDP1804A. 


Last year RCA shipped more than two million 1802 micros ... enough to stack higher than 
29 Empire State Buildings. 














Our processing power is backed 
by dozens of CMOS memories 
and CMOS peripheral devices. 


In addition to powerful CMOS 








microprocessors, RCA’s broad and 
expanding 1800 series incorporates the 
most complete line of CMOS memory 
and peripheral devices in the industry, 
and affords the system designer excep- 
tional flexibility in hardware/software 
tradeoffs. These building-block elements 
include a broad complement of byte : 
organized random-access memories pues : 

(RAMs) and read-only memories Bi-directional data BUS 
(ROMs), complex |/O functions, serial ees 
communication, CRT control, latch and 
decoder interfaces, and numerous other 
functions to meet the needs of almost 
any CMOS 8-bit micro applications. 

This extensive line of building-block 
elements, together with the powerful and 
versatile 1800-series processing units, 
make possible the design of a wide va- 
riety of all-CMOS systems for many 
highly diverse types of applications, 
limited only by the ingenuity of the sys- 
tem designer. 

CMOS static RAMs. 

A complete line of fully static CMOS The expanding RCA 1800 series continues to grow to meet new customer needs. 
RAMs, including several with industry- 
standard pinouts, are available for use in 
1800-series CMOS micro systems. 

RAM densities range from 32 bits to 
16K bits and many are byte organized. 
They feature the inherent CMOS advan- 
tages of low operating power and low 
Standby current and are capable of 
memory retention for a minimum 
Standby battery voltage of only 2 volts. 

Mask-programmable CMOS 
ROMs. 

The RCA 1800-series CMOS ROMs 
are byte-wide, mask-programmable de- 
vices that are ideal for very low-power 
nonvolatile data storage in CMOS 8-bit 
systems. These ROMs range in size Fe 
from 512 to 32K bytes and many of “% 
these are mask-programmable with 
respect to address location and/or 
poiarity of the chip select. 

ROM program patterns can be sub- 
mitted by use of a master device (PROM 
or EPROM), a floppy disk generated on 
an RCA 1800-series development sys- 
tem, or computer punch cards. 
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Almost all 1800-series devices are available in High-Rel versions for demanding 
applications. 





Full family of peripherals. 

Exceptional system versatility is 
made possible by a full family of CMOS 
logic, |/O and other peripherals. Many 
of these devices offer unique system 
functions that greatly facilitate the task of 
the system designer. 

UARTSs. Programmable UARTs 
are included for interfacing computers 
or microprocessors to asynchronous 
data channels. The receiver converts 
serial-start, data, and stop bits into paral- 
lel data verifying the proper code 
transmission, parity, and stop bits. The 
transmitter converts parallel data into 
serial form and automatically adds start, 
parity and stop bits. The data word 


length can be 5, 6, 7, or 8 bits. Parity may — 


be odd or even. Parity checking and 
generation can be inhibited. Stop bits 
can be 1, 1%, or 2 bits. 

Multiply/divide unit. The 
CDP1855 MDU is an efficient hardware 
replacementfor the software-only imple- 
mentation of arithmetic and signal- 
processing algorithms. 

It performs multiply and divide oper- 
ations on 8-bit data with an add-and- 
shift type of hardware implementation 
and is structured to permit cascading of 
identical units to handle operations up to 
32 bits. 

CMOS counter/timer. A highly 
versatile dual counter/timer (CDP 1878), 
features five counter modes that, 
together with different combinations of 
gating levels, output polarity, and under- 
flow interrupt indication, provide a com- 
plete array of timing, pulse forming, and 
event-counting programming. 

This unit consists of two 16-bit 
programmable down counters thatfunc- 
tion independently in one of the five 
modes. Three address pins are avail- 
able to select the counters or separate 
control and status registers. Each coun- 
ter has complemented outputs that are 
activated as the operating mode 
requires, andacommonmaskable inter- 
rupt output is provided for handshaking 
functions. 

CMOS real-time clock. A new 
real-time clock (CDP1879) operates with 
several different crystal frequencies and 
has a separate clock output that can 
supply subsecond-to-day square-wave 
outputs together with an interrupt 
request. 

The circuits include an alarm circuit 
that can be set for seconds, minutes or 
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The RCA 1800-series peripherals enable you to interface a wide variety of systems 


to the outside world. 


hours. A status register keeps track of 
alarm and clock status when interrupts 
are disabled. 

CMOS video interface. A two- 
chip interface system (CDP1869 and 
CDP1870 or CDP1876) can be used to 
control screen formatting, screen- 
refresh memory, and synchronization of 
a master-scan CRT color display. 

The CDP1869 handles the system 
interface with the CPU and provides the 
memory interface timing. The CDP1870 
or CDP1876 handles the TV synchroni- 





zation and color subcarrier information. 


And others. The extensive line of 
1800-series peripherals also includes 
keyboard encoders, programmable fre- 
quency generators, video-display con- 
trollers, input and output ports, latch and 
decoder interfaces, buffer separators, 
programmable |/O interfaces and other 
functions. These peripheral units are 
designed to take maximum advantage 
of the capabilities of the 1800-series 
CPUs, with the application possibilities 
almost unlimited. 





We make it easy for you 
to get started in CMOS 
microprocessing. 





The 1800 series includes a full line of 
CMOS microprocessor development 
and support systems, with an extensive 
line of hardware, software, and acces- 
sory items. This series offers the follow- 
ing basic features: 

@ Full spectrum of design aids, 
including software, hardware, 
support, and literature 

e Low-cost systems (CDP18S693/ 
4/5) for complete system design 
and debugging functions 

e Readily available hardware and 
software applications support 

e ‘Graduated steps” to micropro- 
cessor design 

© Complete series of technical 
manuals and other literature that 
provide detailed explanations of 
the operation and use of various 
hardware and software systems. 

RCA’s approach in the development 
of the CDP18S-series hardware and 
software has been “graduated steps to 
microprocessing.” With respect to both 


function and dollar investment, the user is 
given logical steps that help him progress 


from a learning stage on through integral 
hardware/software system prototyping. 

The RCA MicroDisk Development 
system, MS2000, utilizes 3/2” disks and 
provides 645 kilobytes of on-line mass 
memory storage, and features higher 
speeds than its predecessors. 

And our newest programming aid, 
the RCA MicroEmulator, MSE3001, is 
available for use with all 1800-series 
microprocessors. This stand-alone, por- 
table debugging system, with full key- 
board and 5" x 9” CRT, is the fastest and 
friendliest way to debug all your software. 

High-level languages. Our six high- 
level languages (shown at right) allow 
you to write 100 percent of your code, 
including |/O control statements for 
most applications. 

Microboards. We also offer a full line 
of single-board computers plus a variety 
of expansion memory and1/O boards 
and accessory hardware. These boards 
may be combined to provide customized 
microcomputer systems for specific 
applications. 
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RCA offers high-level languages that have been tailored especially for the 1800 series. 


RCA offers designers a broad line of 
low-power CMOS computer boards 
engineered and tested to reduce the 
time required for the user to develop the 
over-all system. They are ideally suited 
for breadboarding and prototyping in the 
user's design of a complete stand-alone 
system. These ready-to-use Micro- 
board modules provide the following 
significant advantages: 


® Simple to use 

e Low-cost power supply 

@ Compact universal bus 

e Excellent noise immunity 

® 100% testing and burn-in 

e Wide operating temperature range 
(-40° C to +85° C for most types) 

e Low-power operation 

e Development-system capability 

e 21 industrial chassis available 








With the 1800-series, you get 
the classical CMOS advantages, 
plus a whole lot more. 


Now you've seen some of the rea- 
sons the 1800-series is the preferred 
choice in CMOS. No other product line 
offers you all these features and benefits: 

e Capable of addressing 64K of 
RAM or ROM (Competitive units 
offer very little memory expansion 
Capability) 

e World's broadest, most powerful 
line of CMOS micros, memories 
and peripherals 

@ World's best CMOS series (We 
shipped more 1800 micros in 1981 
than all competitive CMOS 8-bit 
micros combined) 

e Made by RCA, who invented 
CMOS and developed the world’s 
first CMOS pP 

@ Proven in more than 500 
applications 

e Classical CMOS for low power 
consumption, low heat dissipation 
and high noise immunity 

—Low quiescent current: 50 yA typi- 
cal, 200 nA maximum at 5 volts, 
+85° C (CDP1804A, 1805A, 
1806A) CMOS technology and the CMOS microprocessor were developed at RCA’s David 

—Lowoperating current:300 pAtypi-  92/noft Laboratory. 
cal, 600 wA maximum at 5 MHz, 5 
volts, +85° C (CDP1804A, 1805A, 








1806A) Call RCA today. 
—High speed: 5 MHz, 5 volts, +85° C If you want to get the full benefits of CMOS microprocessing for your 
(CDP1804/, 180SA, 18064) application, contact the RCA Solid State office nearest you. 
open ee munity Brussels: RCA s.a,, Tel: 322-720-89-80 
—Improved reliability Buenos Aires: RCA Limited, Tel: 54-1-393-4029 
—100% static CMOS circuitry Hamburg: RCA GmbH, Tel: 49-41 -06-2001 
—Extended temperature range: Hong Kong: RCA International, LTD, Tel: 852-5-234-181 
-55° C to +125° C Mexico City: RCA s.a. de C.V., Tel: (905)399-7228 
—Wide operating voltage range Milan: RCA SpA, Tel: 39-26-597-048 
—Reduced system size, weight and Montreal: RCA Inc., Tel: (514)457-2185/2189 
cost Paris: RCA s.a., Tel: 33-3-946-5656 
say hi Sao Paulo: RCA Solid State Limitada, Tel: 55-11-210-4033 
or Bosra she ae : “ae Somerville, NJ: RCA Solid State, Tel: (800)526-2177 
Stockholm: RCA International, LTD, Tel: 46-883-4225 
systems Sunbury-on-Thames: RCALTD, Tel: 44-93-278-5511 


@ Powerful software 

@ Six high-level languages 

@ Comprehensive library of user 
manuals, application notes and 


Our toll-free U.S. hotline: (800)526-2177. 





technical articles technical specialists, sales offices 6-hour video instruction course on the 
e User seminars and workshops, and distributors 1802 microprocessor, utilizing the MCDS 
application support The RCA Microprocessor Development System as a learning tool. 
© Competitively priced Course. Available for purchase (MSC1800) or 
@ Customer support through field We now offer a comprehensive rental (MSC1800R). 
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where Fc is the input clock frequency. 

By substituting Eq 2 into Eq 1 and differentiating, 
you can express X’s first derivative as a function of 
Fo and X: 


z Design Stay Blank 


dX _ Fe 

qf (3) 

This equation’s solution demonstrates Fig 1’s opera- 
tion by yielding X as a function of Vt: 


where C, equals a constant proportional to X’s value 
at the start of the square rooter’s operation. (C; 
equals zero if the output counter gets reset by the 
time-interval input.) 

A practical implementation of the Vt generator 
(Fig 2) employs four 74192 BCD counters: Two 
counters (IC, and IC,) form the variable-modulo 
divider, and the other two devices (1; and I,) serve as 
output counters. A HIGH level at the time-interval 
input starts the circuit by resetting the output 
counters and loading a binary zero into the divider 
chain. The first HIGH-to-LOW input-clock transition 
drives IC.’s Borrow output LOW, setting X equal to 
00000001 and increasing the divider’s modulo value. 
The cycle continues with X increasing one count each 
time IC.’s Borrow output goes LOW, until a LOW 
level at the time-interval input stops the circuit. You 
can store X’s final value before IC; and IC, reset by 
triggering a data latch on time-interval-input HIGH- 
to-LOW transitions. 

The square rooter’s output resolution equals 10* 
points, where K equals the number of BCD counters 
used in the output chain; Fig 2’s circuit, therefore, 
generates 100 data points. By substituting the 
output’s maximum value (Xmax) into Eq 4, you can 
derive the circuit’s maximum measurable time- 
interval pulse (tax) as a function of the input clock 
frequency: 


107 


os 


Fo (5) 





Thus, decreasing the clock frequency extends the 
circuit’s measuring capability for a given output 
resolution. Low clock frequencies, however, result in 
diminished accuracy, so you must carefully choose 
both counter resolution and F'c to optimize measure- 
ment-resolution and input-range tradeoffs for your 
application. 2DN 
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When you're managing software 

development for a microprocessor, 
it’s important to get off to 
a good start. 











Start with our cross-compilers. Then 
you can develop on a minicomputer, 
not on a single-user development 
system. And you can do it in your 
choice of Pascal or C. 

It's always good to start with a high 
level language for maintainability. 

With our compilers, you can start 
your software development before 
the hardware is complete. 

Our family of PasPort™ cross- 
compilers is designed for the PDP- 
11® under UNIX® and RSX-11IM® 
and the VAX® running VMS® They 
generate code for the Intel® 8086. 

And now there’s our new family 
of cross-compilers, C-Port™ The 
first C-Port cross-compiler pro- 
duces code for the Intel 8086, and 
is available on all the same mini- 
computers as PasPort. 

Starting right means you can take 
advantage of the processing power 
of the host. Your project will be easier 
to manage. Productivity Curves 
will soar. Deadlines will be met. 

All because you got off to a good 
Start. 
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PAL chip hinders software copying 


Keith A Miller 
Data I/O, Redmond, WA 


An inexpensive programmable-array-logic (PAL) 
device, added to each hardware system you sell, can 
discourage purchasers from using unauthorized cop- 
ies of your software: You just add some special code 
to your software that renders it inoperable unless 
the PAL, containing an encrypted key, is present. A 
different PAL program in each system, matched to 
software sold specifically for that system, prevents 
moving software to systems that aren’t authorized to 
run it. Deciphering and modifying the software to 
circumvent the security usually requires more effort 
than an unauthorized user is willing to expend. 





(Do) 


(Dj) 


(D2) 


(D3) 





NOTE: E AND CSU7 ARE SYSTEM BUS SIGNALS. 


Fig 1—A programmable-array-logic device (PAL) can store a 
Boolean-expression key that allows specially prepared software 
to run on a system containing the device. Systems that don't 
contain a properly programmed PAL can't run the software. 
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FUNCTION 


00 INITIALIZE (SET OUTPUTS TO ZERO) 
01 COMPLEMENT 

02 LOGICAL SHIFT RIGHT 

03 ARITHMETIC SHIFT LEFT 

04 LOGICAL AND WITH INPUT 


LOGICAL OR WITH INPUT 


05 
(a) ALLOTHERS FORCE ALL OUTPUTS TO ONE 


101: = Ni wxN2xN3xil4 
+11 wN2w&NS & 4% Q1 
+/A1 x12 #/N3 & /14 %/Q2 
+11 IZ x3 &/N4 
+/11 wN2 we IS & 4 


1Q2: = NA wN2 #3 & /N4: 
+11 W/Z & NS & 14 & Q2 
+/11 12 %/N3 & 14% /Q3 
+11 #12 #3 & 4% /Q1 
+/11 we N2 % 13 & 14 +/11 wN2 #13 & M4 
+11 w/I2 #13 &/14 %/Q2 +11 w&/N2 % 13 &/N4 &/Q4 


(b) IF (VCC) /Q7: = NOx /I7 


1Q3: = WA w&N2wN3 &N4 
+11 wN2 NS &N4& QZ 
+/11 12 wD &N4 &/Q4 
+11 #12 #3 & 4 x /Q2 
+/11 NZ ®ID & M4 &/Q3 
104: = Ni wx¥N2xN3 x ll4 
+11 weN2wNS & 4 &® O4 
+I wI2 wD & 14 
+11 wI2Z #3 w/N4%/Q3 


Fig 2—By using a logic programmer to store functions (a) ina 
PAL, you can create keys for accessing the functions’ corre- 
sponding sum-of-products expressions (b). 


The key contained in the PAL is actually an 
implementation of a sum-of-products Boolean ex- 
pression that you choose and program into the PAL. 
Once programmed, the PAL applies its input signals 
to the expression and places the results on its output 
lines. Your specially prepared software need only 
apply occasional inputs to the PAL and verify that 
the PAL’s output values are the expected ones. You 
can program the software to halt with an error 
message if the wrong values appear. 

A logic diagram for a PAL (the PALI6R6 from 
Monolithic Memories Inc) appears in Fig 1. This 
particular device allows you to implement a sum-of- 
products expression with as many as eight inputs 
(although only four are used in this example) plus 
previous-state feedback. You convert the expression 
to a fuse map, using Monolithic Memories’s 
PALASM program, and then transfer the map into 
the PAL using a logic programmer such as the Data 
I/O LogicPak. Blowing the PAL’s last fuse (a device 


Continued on pg 313 


Win Big! 
Starting in this issue, contributors to uC Design 
Techniques become eligible for a quarterly award 


of $250 in addition to receiving $50 upon 
acceptance of their design entries. See the entry 
blank elsewhere in this department for more 
details. 
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that when not blown permits PAL-logie verification) 
prevents anyone from reading the program. 

In the Fig 1 example, the PAL occupies 16 bytes of 
address space. The lower four address lines (Ay 
through A3) serve as inputs, and the PAL’s outputs 
appear on the corresponding data lines (Dy through 
D;). A chip-select signal, ORed with system-bus 





signal E, clocks the input with its rising edge and 
enables the output when it goes LOW. Because the 
signal provides LOW-going pulses, outputs are 
actually responses to previous inputs. 

Fig 1’s example is actually a state-machine 
implementation that performs functions on the 
previous outputs. Examples of functions you can 





KKK KKK KKK KK KKK KEK KK KK RR KKK KKK EKER KK RK KEKE KKKKEKEKKKKKKKKEKKK 


<! SOFTWARE LOCK ROUTINE 
KKK KKK KR KK KKK EKER KKK KIKI KI KKK KR KK KK KKK KKK AK RK KKK KKK KKK KR KKK 


*DESTROYS:A,B,X AND Y REGISTERS 


*IT/O:OUTPUT ADDRESS TO 
*DESCRIPTION: 


PAL AND INPUT DATA FROM PAL 


*THIS ROUTINE SIMPLY DEMONSTRATES THE ACCESS OF THE 


*SOFTWARE LOCK. 


*AND PRESENTED TO THE LOCK 


_A FIVE VECTOR INPUT BUFFER IS LOADED 


(PAL). THE RESPONSE IS 


*VERIFIED AND EITHER "SOFTWARE LOCK INSTALLED PROPERLY" 
*OR "SOFTWARE PROTECTION WAS VIOLATED" IS OUTPUT TO 


*THE TERMINAL. 


IN A REAL APPLICATION THIS ROUTINE WOULD. 


*BE SPREAD THROUGHOUT THE MAIN SOFTWARE TO PREVENT EASY 


*DECODING. 
KKK KKK KKK KKK KKK KKK KK KKK KKK RK KKK KKK KEKE KKK KR KRKEKRKEKKEKRKKKEKEKKE 
OFFO BUFFER EQU $OFFO 
E800 PAL EQU $E800 
F814 MONITOR EQU $F814 
F80C PDATA EQU $F80C 
0800 ORG $0800 
0800 108E OFFO LDY #BUFFER SET POINTER FOR INPUT VECTORS 
0804 8E E800 LDX #PAL SET POINTER FOR LOCK 
0807 CE O08 8F LDU #OUTPUT SET POINTER FOR GOOD OUPUT DATA 
O80A 86 05 LDA #$05 LOAD UP THE INPUT VECTOR BUFFER 
O80c A7 A4 STA 0,Y 
O80E 80 02 SUBA #$02 
0810 A7 21 STA TY 
0812 A7 22 STA zy 
0814 80 02 SUBA #$02 
0816 A7 23 STA ces 
0818 4C INCA 
0819 A7 24 STA 4,Y 
081B 5F CLRB INITIALIZE VECTOR COUNTER 
081C B7 E800 STA PAL SEND OUT INITIALIZE VECTOR TO LOCK 
O81F A6 A4 i} LDA oY GET INPUT VECTOR 
0821 6F AO CLR 0,Y+ CLEAR INPUT VECTOR 
0823 30 86 LEAX AX ADD VECTOR TO LOCK ADDRESS 
0825 A6 84 LDA 0,X AQUIRE OUTPUT FOR LAST INPUT STIMULUS 
0827 84 OF ANDA #$0F MASK OFF LOWER FOUR BITS 
0829 Al Co CMPA 0,U+ COMPARE TO GOOD DATA 
082B 26 OA BNE ERROR NOT EQUAL...PROTECTION VIOLATED 
082D 5C INCB BUMP VECTOR COUNTER 
082E Cl 06 CMPB #$06 DONE WITH TEST? 
0830 27 OF BEQ EXIT IF YES...PRINT OKAY MESSAGE 
0832 8E E800 LDX #PAL RESTORE POINTER TO LOCK 
0835 20 E8 BRA bt CHECK NEXT INPUT 
0837 8E 084B ERROR LDX #ERRORMES POINT TO ERROR MESSAGE 
083A AD 9F F80C JSR [PDATA] OUTPUT MESSAGE 
083E 7E F814 JMP MONITOR BACK TO THE MONITOR 
0841 8E 086D EXIT LDX #OKAY POINT TO OKAY MESSAGE 
0844 AD 9F F80C JSR [PDATA] OUTPUT MESSAGE 
0848 7E F814 JMP MONITOR BACK TO THE MONITOR 
084B 53 4F 46 54 ERRORMES FCC "SOFTWARE PROTECTION WAS VIOLATED " 
086C 04 FCB $04 
O86D 53 4F 46 54 OKAY FCC "SOFTWARE LOCK INSTALLED PROPERLY " 
O88E 04 FCB $04 
O88F 00 05 OA 04 OUTPUT FCB $00,$05,$0A,$04,$0B,$05 VALID OUTPUT 
0 ERROR(S) DETECTED 
SYMBOL TABLE: 
BUFFER OFFO ERROR 0837 ERRORM 084B EXIT 0841 L1 081F 
MONITO F814 OKAY 086D OUTPUT O88F PAL E800 PDATA F80C 


Fig 3—This simple routine, callable from your software, presents a stimulus to the PAL and checks for the expected response. 
An incorrect response halts the program and generates an error message. 
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INPUT OUTPUT 
EXAMPLE Az Az A; Ag D3 Dz D, Dy 
1 0000 Se 
O24: 0-4 0000 
GOT 4 es ee a 
0.0.1.1 10 47°08 
0-0 101 04° 0-0 
C7 04t 0 ie oe ee 
Spies ane ee 01 0-1 
2 ce ea cre Gas nD ag) 
oe Og Wg ee a 
goo 4 4 ne ie 
SS ae ee Re at ae 
O50 4 ee ee 
ri 0 0000 
a ae 0000 
3 B08: 0 ae eee 
Og 4 0000 
OA: 06 O49 4 
20 0-4 Oe Sr ge 
038544 Ee ee ae 
oOo 8 AT 0 
Bren Brest t0.0'41 
4 Te wee ae ign oe 
0400-0 ie ee ee 
6.0 1 0 04°08 
000-4 0.8.4.0 
005154 neds a es 
Cee ae 5 0-4°'0 
Bree tse 4 
5 0000 Bie dina 
O-5 oO 4 0000 
O54 40 4 128 
0-0.40° 34 FE ton ek 
O54. 0°90 0000 
0 -t 1 000 0 
ee he 0000 


Fig4—These PAL inputs and outputs represent stimuli and 
responses, respectively, for the Fig 2 functions. 


choose appear in Fig 2a, and their corresponding 
sum-of-products expressions for programming the 
PAL appear in Fig 2b. 

Fig 3 contains a simple example of the software 
used to access the PAL. This routine loads a buffer of 
valid PAL addresses (which serve as input vectors), 
presents vectors to the PAL, verifies correct PAL 
output and displays a message indicating whether or 
not a correct PAL is installed in the system. Some 
example input vectors and the corresponding re- 
sponses expected from the PAL appear in Fig 4. 

Some additional steps can make this approach 
even more secure against unauthorized software 
use; one method involves modifying the PAL input 
vectors at various points in the software. By making 
the last modification just before presenting a PAL 
input and then destroying the vectors immediately 
after their input, you can make the code quite 
difficult to break. Using a logic analyzer to break the 
code, for example, requires triggering within a 
narrow window to catch the valid input vectors. 
Having your software make dummy reads from the 
PAL could add still another dimension of 
complexity. EDN 
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No one offers brighter LED dis- 
EN EMCOlm- My Tel-tme-lale [Mele WiT-1 te) 
applications than we do. Plessey 
designs and makes entire series 
of standard LED display product 
olmirliiit-la an AUR Om-lavemerelatiiil-ige 
aviation use. They represent out- 
SV elavelfavemexelanleyiar-itelarmeimal(e | ane 
reliability and sunlight-visibility 
utilizing state-of-the-art technol- 
ogy. Fact is, some of the greatest 
names in aviation are already fly: 
ing with Plessey. 


HOW WE EARNED OUR WING 
The GPD-700P series of numeri 
LED’s for pin-compatible filamen 


- replacement is another shining 


example of how we’ve earned ou 
wings by achieving maximum 
character height in minimum 
package sizes. 





COMING THROUGH WITH 
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logies. This way we will continue 
elev ucel-melelmanliiit-iavm-lehc-lalt-le (= 
eer-[ge] (=e) m (oltulelace) Ae -AU-1 
nace) ccmerelitle)(->.@-lalemel-tuir-lareliare mis 
flight requirements. So, if you 
have some ideas in need of disp! 
lave M'r-1a) mi cac-m olglelali-1-) aye) lel delary 
EWE-lit-lel(smme(elamme-LComelam Uitalel el 
calling us first. After all, we didn’t 
(of=}meolelma-seleie-ldelamolmeeliiliire 
alcelerelaMu ai (ami aiare Reve) (ole-m ce] s 
Tol dal late 
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and specifications, call or write 
Plessey Optoelectronics and 
Microwave, 1641 Kaiser Avenue, 
Tavdlal-ner-liicelaalt- cya OAC) 
540-9934, TWX 910-595-1930 or 
ed (=S-t-1-)" Mm @) 0) (ol=)(-104 (celal (or--Lale) 
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7JN ENGLAND, 327-51871 TWX 
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Components 





& Packaging 





INJECTION LASER. Model 
C86037E InGaAsP cw laser 
diode furnishes a _  1300-nm 
output wavelength, well matched 
with the wavelength of the 
near-maximum response of Ge 
and InGaAs/InP_ photodiodes. 
Capable of high-duty-cycle pulse 
operation, it comes with a 1m 
fiber-optic cable internally cou- 
pled to the laser chip emitting 
region. A modified TO-66 pack- 
age allows easy mounting and 
good thermal dissipation. An 
InGaAs/InP photodiode monitors 


laser output; the photocurrent 
produced by this diode suits use 
in a negative-feedback op amp 
to stabilize laser output. $1950. 
RCA, Electro-Optics and Devic- 
es, Box 3200, Somerville, NJ 
08876. Phone (717) 397-7661. 
Circle No 257 





KEYPADS. With user-selectable 


3-state or latched-mode BCD 
outputs, EMK 16 and EMK 20 
Series units allow the addition of 
16 or 20 keyswitches to a system 
without extensive software de- 


coding. Debounce and 2-key- 
rollover circuits are included; 
both Data Available outputs are 
TTL and CMOS compatible. The 
switches furnish tactile feel with 
replaceable legends on 0.875-in. 
centers. They require 5 to 18V 
dc. EMK 16, $68; EMK 20, $74. 
Mantex Corp, Box 15, Oxford, 
MI 48051. Phone (313) 628- 
9711. | 

Circle No 258 


16-BIT ADCs. Models ADC73 
and ADC731 successive- 
approximation units are linear to 
within +0.0015% FSR in J 
versions or +0.00075% FSR in 
K models. Conversion § time 
equals 170 wsec max and 150 
wsec typ, and there are no 
missing codes over 15 to 35°C. 
Each unit comes with a precision 
internal reference and compara- 


for Computer 
Peripherals 


Selected by many major computer 
manufacturers 


e Compact size, 35mm dia. X31.6mm long « Low electrical and mechanical noise 
e Lightweight, 110 grams e AMP 110 quick connect terminals 

_ e Long life - self lubricated bearings e 7 standard models 

| e 3mm dia. shaft - takes high side loads _ ¢ Special filter network available 
e Smooth running - low cogging e Gear motor available for 111 Series 


ple 
motors 


Designed specifically for computer peripheral applications this 
series of DC motors offers exceptional long life through use of a 
3mm diameter shaft for improved rigidity which permits higher 
side loadings and a sintered bronze bearing that is self-lubricated 
from a felt washer that serves as an oil reservoir. An optional 
electrical filter network is available for extremely low noise. 


No Load 


Typical applications include point of 
sale terminal printers, ribbon drives, eo eee Ped : 
paper feeders, card readers, video MODEL NO. ieee CIR hela pom Terminal 
disk and tape drives. Special models Voltage Torque | Speed Torque | Speed | Current |Constant| Resistance 
(specs not shown) are available for g-cm rpm g-cm mA ohms 
use as fan motors. 
See us at Southcon, Booth 943-95 | EN3S-RI05N1B | 6 | 40 | 3500 | 490 | 150°] 4500 | 135 | 121 | 40 
Canon enas-tiosnie | 12 | 40 | 3500 | 290 | 60 | 4800 | 65 [oar | aaa | 
sscarpepegat SR 
One Canon Plaza 
Lake Success, New York 11042 5000 Cie 
Tel: (516) 488-6700 
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pick 
mixer 












QW 
avaliable! 


computer-automated 
performance data 


(see technical section) 


Bs 


standard level (+7dBm LO) 


from 500 KHz to 1GHz... hi-rel and industrial 
miniature, flatpack, and low profile tron *3” 


Choose from the most popular mixers 
in the world. Rugged construction and 
tough inspection standards insure 


MIL-M-28837/1A performance. * 


Check these features... 


SRA-1 the world standard, covers 500 KHz to 500 MHz, 
Hi-REL, 3 year guarantee, HTRB tested, 
MIL-M-28837/1A-03 S performance* $11.95 (1-49). 

TFM-2 world’s tiniest Hi-REL units, 1 to 1OOO MHz, 
only 4 pins for plug-in or flatpack mounting, 
MIL-M-28837/1A performance* $11.95 (6-49). 

SBL-1 world’s lowest cost industrial mixers, only $3.95 (100). 
1 to 500 MHz, all metal enclosure. 

SBL-1X_ industrial grade, low cost, $4.95 (10-49) 

10 to 1000 MHz, rugged all metal enclosure. 

ASK-1 world’s smallest double-balanced mixers, 1-600 MHz, 

flat-pack mounting, plastic case, $5.95 (10-49). 


*Units are not QPL listed 


MODEL SRA-1 TFM-2- SBL-1 SBL-1X _ ASK-1 
FREQUENCY, MHz 
LO, RF 5-500 1-1000 1-500 10-1000 1-600 
IF DC-500 DC-1000 DC-500 .5-500 DC-600 
CONVERSION LOSS, dB 
one octave bandedge 6.5 6.0 Jomh 49 7.0 
total range 8.5 7.0 8.5 9.0 8.5 
ISOLATION, dB, L TOR 
lower bandedge 50 50 45 45 50 
mid range 40 40 35 30 35 
upper bandedge 30 30 25 20 20 


For complete specifications and performance curves refer to the 1980-1981 
Microwaves Product Data Directory, the Goldbook or EEM. 


finding new ways... 
setting higher standards 


Cf Mini-Circuits 


A Division of Scientific Components Corporation 

World's largest manufacturer of Double Balanced Mixers 

2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200 
Domestic and International Telex 125460 _ International Telex 620156 
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tor and an ultrastable clock; 
Model ADC731 also includes a 
unity-gain instrumentation amp 
to provide a precision high- 
impedance differential input buff- 
er. Unipolar input ranges of 0 to 
10V or bipolar input ranges of 
+5 or +10V are pin programma- 
ble; built-in trim potentiometers 


Krom A Single Source | 
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allow complete calibration ad- 
justment. Control signals and 
Output data lines are TTL 
compatible over O to 70°C. 
Output data is available as a 
parallel word with corresponding 
clock and_ status outputs. 
3x 4.7x0.4-in. metal cases 
shield the devices from electrical 
and magnetic interference. 
ADC73J, $251; ADC73K, $299: 
ADC731J; $286; ADC731K, 
$337 (100). Burr-Brown, Box 
11400, Tucson, AZ 85734. 
Phone (602) 746-1111. 

Circle No 259 





SOLID-STATE RELAY. Model 
D2W operates over 60 to 280V 
and specs a 2A current rating 


with a 3 to 28V dc _ input 
operating range. Input imped- 
ance equals 15000, and the 
device requires <2 mA to 
operate. Housed in a SIP that’s 
socket compatible with industry- 
standard |/O configurations, the 
unit comes coated with a 
permanent epoxy seal, allowing 
operating temperatures to 80°C. 
$7.95. Crydom Div, Interna- 
tional Rectifier, 1521 Grand 
Ave, El Segundo, CA 90245. 
Phone (213) 322-4987. TWX 
910-348-6283. 

Circle No 260 


LOW-PRESSURE TRANSDUC- 
ER. The 160PC Series device 
responds accurately to pressure 
changes in the 0 to 1-psig range 
via an expanded 0.175-in.- 
square silicon-sensor chip. Fur- 
nished in gauge and differential 
models, it provides a combined 
1% null and sensitivity error over 
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“I'm tired of mushy, cap-popping, 
memory losing, raggedy, poorly lit, 
hard to wire, static generating, field 
failing, cheap and dirty switches.’ 

We've listened to dozens of 
switch problems over the years and 
we can help you solve them all. 


Manual switches 

Comparable in form, fit and function 
with competitors’, but shipped 
on-time; with less than 1% rejection 
(we’ll use your PC board at our final 
inspection for sure fit). Be sure to 
check out the positive, crisp detent 
action of a quality manual switch. 


Pushbutton switches 

Combine logic level (1 amp) 
switches and higher current 

(6 amps) switches on one ganged 
module. Or get up to 16 amps for 
safety interlocks with UL, CSA and 
overseas ratings too. Front 
replaceable incandescent lamps or 


EDN JANUARY 6, 1983 





Increase Your 


Switch Design 


Flexibility 


LED's light up multi-colored caps. 
You get the most switching 
combinations available anywhere 
such as momentary, push-push, 
reciprocal release, master release, 
lockout, and a solenoid operated 
master safety release. Solder lugs 
and PC pins available, or snap apart 
PC sockets that withstand flow 
soldering and avoid gumming the 
contacts due to flux wicking. 
We'll provide you with solutions 
like water-tight switches; flip-top 
lids; anti-static key switches with 
special supervisory overrides. 


Stepping switches 
Look to Ledex for innovative switch 
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solutions like a rotary manual 
switch remotely driven by a Ledex 
rotary solenoid. We’ll wire it, add 
IC’s, add components and 
connectors, enclose it, and 
hermetically seal it. 

We meet MIL specs in 
applications for aircraft, torpedoes, 
intervalometers, missiles, gun 
controls, and severe environments 
in deep space and ocean floors. 

If you have specific switch 
problems, let us show you better 
switch alternatives. Write for our 
catalogs, or call us. 





Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377 U.S.A. 
Phone: 513-898-3621 
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How do Unibus”* users spell 
peak I/O rate relief? 


O Bus Address Extension for 
memory transfer throughout 
the 4 megabyte range (Q-Bus) 

O Switch selectable, level or 
single level interrupt 
arbitration (Q-Bus) 

QO Compatibility with 16, 18 
and 22-bit backplanes 
(Q-Bus) 


This high speed, digital 

input/output device is 

prescribed for such typical 

applications as: 

CO High speed graphics 

O Digital data acquisition 

QO Parallel information 
processing 

O Interprocessor linking 
between a Unibus and Q-Bus 


High speed data acquisition can 
be a real headache. Especially 
during peak I/O rates when 
transfer can exceed the CPU’s 
capacity and key bits of 
information go off in thin air. 


So we developed a DR11-W 
module. First for the Unibus. 
Now for the Q-Bus. Both 
feature our exclusive DMA 
Throttle that efficiently 
regulates data flow down to 
average rates tO maximize 
overall CPU performance. But 
that’s not all. 


Additional design features make 

it a cure for many other 

troublesome Unibus or Q-Bus 

system ills. For example, it 

offers: 

O Edge mounted LED’s to 
illuminate performance status 

QO Micro-sequencer driven, 
self-test diagnostics 

O Long lines capability 

QO Switch selectable 22-bit 
addressing (Q-Bus) 


There’s more. And we're 
anxious to spell out all that the 
DR11-W and our complete line 
of computer interfaces can do 
for you. Call or write today and 
| ask about full year warranty. 
Available under GSA contract 
#GS-00C-03330. 





Now for O-Bus” users too. 


*TM Digital Equipment Corp. 


See us at Southcon, Booth Nos. 651/653 M DB 1995 N. Batavia Street, Orange, CA 92665 
= 714-998-6900 TWX: 910-593-1339 
SYSTEMS INC 
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an 80°C range. Full-scale output 
at 1 psi equals 5V dc. The 
sensor withstands shock of 50g 


(11 msec, half sine) and 
vibration to 10g (sine). Stability 
over 1 yr is %% FS output; 
repeatability and hysteresis are 
0.15%. Operating temperature 
spans —55 to + 125°C; response 
time equals 1 msec. The chip 
withstands overpressure of 10 
psi. $60 (100). Micro Switch, 11 
W Spring St, Freeport, IL 61032. 
Phone (815) 235-6600. 

Circle No 261 





DIP SWITCH. The right-angle- 
mount AV-style unit can mount 
on the edge of a pc board and be 
actuated through a panel; alter- 
natively, the pc boards on which 
it's mounted can be stacked with 
very little clearance. An open- 
base design allows solvent 
cleaners and_ water/detergent 
solutions used in wave soldering 
to flush out all contaminants and 
fluxes around electrical contacts 
without the use of boots, caps or 
tapes. The device also features 
a positive detent mechanism to 
minimize the chance of acciden- 
tal switching. It’s available with 
two through 10 poles; electrical 
specs include a 100-mA max 
current rating at 50V dc (carry) 
and 100 mA max at 5V dc or 25 
mA max at 25V dc (switch). 
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Initial contact resistance equals 
0.100 max; capacitance is 5 pF 
max between adjacent stations. 
Life expectancy equals 10,000 
operations for each circuit at 
operating temperatures span- 
ning 0 to 70°C. C&K Compo- 
nents Inc, 15 Riverdale Ave, 
Newton, MA 02158. Phone (617) 
964-6400. 


Circle No 262 





F-O CABLE. Model P/N LT 
100-1 heavy-duty cable has a 
Keviar cushion that prevents 
rupture and microcracks. Com- 
patible with all industry-standard 
connectors, it comes in various 
fiber sizes and specs various 
optical parameters. Standard 
fiber is 100/140-y~m glass-on- 
glass fully-graded-index materi- 
al; optical parameters include 
0.21 NA (to 3% fall-off points), 
6.0-dB/km max attenuation at 
850 nm and 200-MHz-km min 
bandwidth. Operating tempera- 
ture spans —25 to + 70°C. $1.80 
per metre. Mohawk Cable 
Co/Optical Group, 9 Mohawk 
Dr, Leominster, MA 01453. 


Phone (617) 537-4358. 
Circle No 263 





DELAY MODULE. Housed in a 
14-pin DIP with pick-off circuitry 
compatible with Schottky TTL 
and DTL._ circuits, Model 
XTTLDM comes in 19 delays 
from 50 to 1000 nsec, with each 
module incorporating taps at 





10% increments of total delay. 
Delay time is measured at the 
1.5V level on the leading edge. 
Rise time equals 4 nsec max 
when measured from 0.75 to 
2.4V. Temperature coefficient of 
delay is approximately 400 
ppm/°C over 0 to 70°C. The unit 
accepts either ONE or ZERO 
inputs and reproduces the logic 
at the selected output tap without 
inversion. Intended for use with 
positive-going pulses, each de- 
vice has a driving capability of 40 
TTL loads with 10 loads max on 
any one tap. $14 to $15 (100). 
EC? Engineered Components 
Co, Box Y, San Luis Obispo, CA 
93406. Phone (805) 544-3800. 
Circle No 264 





LED LIGHT BARS. The Light 
Bars family consists of nine 
units: three sizes (56x12, 1215 
and 12x20 mm) with green 
output, three red and three 
amber. Capable of producing as 
much as 15 mcd, the units suit 
use in stereo sound systems, 
backlighting, home appliances, 
industrial process controllers, 
instrumentation and office busi- 
ness machines. Specifications 
include 2.2V dc operating volt- 
age; 20-mA current; 5-mcd light 
output for red, 15 mcd for amber 
and green (all diffused) with 10 
mA applied (12x20-mm units); 
60-mW max power dissipation; 
and 7-mm-high profile. Opera- 
ting temperature spans —25 to 
+80°C; storage temperature, 
—30 to +85°C. $0.40 to $1.20 
(1000). Delivery, stock to 8 wks 
ARO. Panasonic, 1 Panasonic 


Way, Secaucus, NJ 07094. 
Phone (201) 348-5273. 
Circle No 265 
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MN5245 


12 Bit A/D 

+ LSB Linear 
Conversion Time 900 nsec 
Temperature Range 

a0 to +85.C 

Optional MIL-STD-883 Screening 


Twice as fast as any converter in its 
class, MN5245 is the first 900 nsec 12 Bit 
A/D in a DIP. It guarantees no missing 
codes over the full operating range, 
provides +0.1% FSR absolute accuracy, 
and consumes only 1500 MW. 


In wP-based, multi-channel data 
acquisition systems, it increases 
thruput, and is so fast that it eliminates 
the need for interrupt cycles. MNo240 
is ideal for industrial and military/ 
aerospace applications: high-speed, 
real time data acquisition; digital 
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Munn, (617) 852-5400, f 


signal analyzers; 
Fast Fourier Transforms; 


‘processing. 


MN9245 is the latest 
in a long line of 
industry firsts from 
Micro Networks. For 
details, or for your 
copy of our 290 page 
catalog, call John 





or write to: 


Micro Networks Company 


324 Clark Street 
Worcester, Massachusetts 01606 


MICRO NETWORKS 
Advancing Data Conversion 
Technology 


Micro Networks 


LA] 
A DIVISION OF UNITRODE CORPORATION 
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NETWORK DEVICES. Provid- 
ing 1M-bps system throughput, 
the Ethernet System Product 
Line (ESPL) comprises two 
communications computers. The 
Communications Server / 1 
(CS/1) allows as many as 32 
non-networked devices with RS- 
232C or RS-423 serial interfaces 
to connect to an_ Ethernet 
network. And the Gateway 
Server/1 (GS/1) connects an 
XNS (Xerox Network System) 
Ethernet network to a host or 
network with an X.25 interface. 
Both provide transparent virtual 
connection between all connect- 








into three logical modules: the 
Central Communications Proc- 
essor (with 128k bytes min of 
RAM) and two external interface 
modules. Each module incorpo- 
rates a 16/32-bit MC68000 pP. 
The IEEE-796 backplane bus 
serves as a data path between 
the three modules and accom- 


modates system expansion. 
CS/1, $9900; GS/1, $15,000. 
Bridge Communications, 


10401 Bubb Rd, Cupertino, CA 
95014. Phone (408) 446-2981. 
Circle No 266 


VIDEO TERMINAL. Model ATL- 
008 employs an 8-MHz, 16-bit 
MC68008 uP and features a tilt- 
and-swivel 14-in. display screen 
and detachable DIN-profile key- 
board. It comes with 32k bytes of 
RAM (expandable to 128k) and 

















(expandable to 2k). The key- 
board includes eight soft, 16 pro- 
grammed and eight user-defined 
function keys. Other features in- 
clude advanced editing capabili- 
ty, covering fixed and variable 
tab stops, programmable editing 
extents, comprehensive insert/ 
delete capabilities, erase com- 
mands and logical attributes. A 
256-character display provides 
27 rows of 80 or 132 columns. 
Compatible with ANSI X3.64, the 





ed devices. Each unit divides 912 bytes of nonvolatile RAM terminal allows asynchronous 









Micromint will put both a 
computer development system 
and an OEM dedicated controller 

in the palm of your hand 


for only & 195 


Z8 MICROCOMPUTER 
¢ On board tiny BASIC interpreter. 
¢ Parallel and serial I/O ports. 
¢6 interrupts. 
RS-232 CONNECTOR 
e Just attach a CRT terminal and 
immediately write 
control programs in BASIC. 
4K BYTES OF RAM 
¢Z6132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 
¢ 110-9600 BPS. 
FULLY EXPANDABLE 
¢ Data and address buses available 
for 124K memory 
and I/O expansion. 
¢ 2 onboard parallel ports. ao 
¢7.3728MHZ crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 
¢4K RAM, 2716 or 2732 EPROM operation. 































—@ As featured in 









Ciarcia’s Circuit Cellar, 
Byte Magazine, 
July and August 1981. 









LOW POWER AVAILABLE DIRECT 
¢Consumes only 1/2 WATTS at +5, +12 OR THROUGH 
and -12V 





ZILOG 
Optional power supply DISTRIBUTORS. 
(+5,+ 12 and -12V) $35. 
Please include $4 for shipping and handling. 28 is a trademark of Zilog Inc 
To Order: 
Call Toll Free: 1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 


For Information Call: eS 


1-516-374-6793 

MICROMINT INC. 

917 Midway 
Woodmere, N.Y. 11598 
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Dolch. 


advanced logic analysis 





Personality Plus for 16 bit microprocessors 


The Dolch 4850A Logic Analyzer has 


what it takes to analyze your 16 bit micro- 
processor. 


Friendly, yet powerful, personality 


Our Trace Module connects the 4850A di- 
rectly to your 16 bit operating system. 
Signal interfacing and clock formatting 
are already done. (In the 68000 and 
8086/88 systems, the Trace Module sepa- 
rates instructions executed by the micro- 
processor from all of those that were “‘pre- 
fetched”’ into the instruction queue.) The 
4850A then disassembles and displays the 


Circle 112 for more information 


operations in assembly language mnemon- 
ics. It’s that easy. 


Plus Some Powerful Pluses 


300 MHz Sampling: Besides having 48 
channels, for state or timing analysis, you 
can overlay 16 more at 300 MHz. The 3.3 
ns resolution lets you spot short glitches 
and resolve critical timing sequences. 


Advanced Triggering: Multi-level, multi- 
function triggering gets you to your data 
—and analysis — quickly. 


Area Tracing: You can limit data tracing 
to specific areas of interest in your sys- 


tem’s memory —there’s no need to record 
unwanted data. 


Competitive Price: Price is a real plus 
over any other analyzer. 


For more reasons why the 4850A is ideal 
for 16 bit (and 8 bit!) microprocessors see 
a demonstration. Call (800) 538-7506; in 
California, (408) 998-5730. Or write: 230 
Devcon Drive, San Jose, CA 95112. 


1DOLCH 


LOGIC INSTRUMENTS 


Circle 192 for demonstration 
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Dialight illuminated switches. 


Dialight offers a complete line of computer-grade illu- 
minated switches at low cost. And to make sure they all 
work perfectly, we test every switch both electrically and 
mechanically before it’s shipped. 

Other suppliers may settle for sample testing. That's 
like leaving reliability to chance. You don’t take 
chances with your designs, and we never will with our 
illuminated switches. 

Depend on Dialight to supply exactly the switch you 
need, either from our catalog or on special order. Since we 
manufacture the entire assembly ourselves, we can respond 
faster and still maintain complete quality control. 

And remember, our product line isn’t limited to just 
illuminated switches. In fact, Dialight is the only supplier wno 
can outfit your entire product with handsomely matched 
indicator lights, rockers & toggles, LEDs and readouts. 


DESIGN IN DIALIGHT 
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 DESIGNINDIALIGHT. 
_ ILLUMINATED SWITCHES a 
& Peripherals — 


and isochronous operation at 
data rates to 19,200 baud. 
$1395. Beehive International, 
Box 25668, Salt Lake City, UT 
84125. Phone (801) 355-6000. 
Circle No 267 


COLOR-GRAPHICS SYSTEM. 
Phoenix 1024 provides a 
1024 x 1024-pixel viewable ma- 
trix with four or eight memory bit 


planes. It's pixel addressable 
Ghd anode ai ARN Oe wile: ILLUMINATED PUSH BUTTON SWITCHES 

Be P P Ke Computer grade. Snap action with gold or silver contacts, 
writing speed with zoom magnifi- wiping action with gold contacts and solid state Hall-effect 
cation of 1:1 to 16:1. The unit switches. Front snap-in bezel and rear panel mounting. Listed 
iters Laboratories and CSA approved. 
incorporates an 8086 P and an by Hoe ere eu 


8087 floating-point math proces- 
sor and uses CP/M-86 as its 
Operating system. Communica- 
tions occur via a host DMH 
interface through an RS-232C 
port that operates in an 8-bit 
(plus start & stop bit) asynchro- 
nous mode at 110 to 9600 baud. 
The unit uses SNA/327 protocol 
and provides 16M bytes of 
addressable memory with 128k 
of system RAM. Storage options 
include 1M-byte floppy disks and ILLUMINATED PUSH BUTTON CAPS 
10M- to 40M-byte Winchesters. Over 500 shapes, sizes and colors to choose from: LED illumi- 
Languages include BASIC, sheets foe ch gia Kap-Guard™, engraved, film and 
FORTRAN and Pascal; software sei tec scat 
user functions range from pan, 
screen partition and character/ 
vector/hardware zoom to graph- 
ics DMA, antialiasing mode and 
interactive mode. $20,000 to 
$30,000. Delivery, 30 to 45 days 
ARO. Phoenix Computer 
Graphics Inc, 1309 Pinhook Rd, 
Lafayette, LA 70503. Phone 
(318) 234-0063. 

Circle No 268 














ILLUMINATED PUSH BUTTON SWITCHES 


TAPE DRIVES. Model 540-CT, a WITH MATCHING INDICATORS 
45M-byte streaming %-in. car- Rugged construction, low profile, snap-in and sub panel 
tridge tape drive, allows front mount. Momentary snap, non-snap or alternate action. 

. Rated up to 5 amps. Listed by Underwriters Laboratories and 
loading of a standard tape car- CSA approved. 


tridge via sideways insertion. It 
installs using the same mounting 
holes and occupies the same 


dimensions as a 5%-in. floppy- ~ DIALIGH Tweets your neeos 


or rigid-disk drive. A second de- A Noh American Philios Company 
203 Harrison Place, ueiles NY. 14237 
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CIMA introduces! 





A new era in LSE 





enclosures and backplanes. 


Flexibility is the key with ADAC’s three new families 
of LSI-11 bus enclosures and backplanes. You can pick 


and choose from an exciting range of capabilities to meet 


your exact requirements— whether it be for complete 
packaged systems or individual components. 

The System 1200 family accommodates up to 
22 half-quad or 11 full-quad cards to handle virtually any 
LSI-11 system. The System 2200 family holds 13 half- 
quad cards and the 3200 family is based on the low cost, 
compact 6 slot backplane with integral 8A supply. 
Important features common to all families are: 


m@ Addressing for 22 bits 

@ Front access to cards 

@ Connectors to allow chaining of slave systems 
@ Bus terminators mounted on backplane 

@ Fan failure and overtemperature detection 

m@ Power monitor for orderly up-down sequences 
™@ 60Hz line clock plus crystal option 

@ Optional 512K byte dual tape cartridges 





Extend your system capability even further with 
the 2200CR and 3200CR monitor CRT units. These 
unique mountable displays are ideal for on-site monitor- 
ing in industrial and scientific installations as well as 
other applications. Limited graphics for display of sys- 
tem variables is included. Detachable environment proof 
keyboards and full stroke are optional. 

Particularly well suited to OEM and large user 
applications is the 3200BPS. This ultra-compact unit 
has a backplane and card cage which supports 6 LSI-11 
cards plus a seventh slot that includes a plug-in power 


supply module that provides +5V@8A and +12V@1.8A. 


It is the ideal building block for distributed and other 
small system requirements. 

Unmatched flexibility for LSI-11 data acquisition... 
only from ADAC! 

Send for our new catalog on LSI-11 enclosures, 
compatible I/O products and supporting software. 





corporation 


70 Tower Office Park - Woburn, MA 01801 - (617) 935-6668 
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vice, Model 440-CT, stores 45M 
bytes and furnishes an 8-in.- 
drive form factor. Both units spec 
an 87k-bytes/sec average data- 
transfer rate and a writing-burst 
rate of 200k bytes/sec. Cipher 
Data Products Inc, Box 85170, 
San Diego, CA 92138. Phone 
(714) 578-9100. | 
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MODEM. Model 212 terminal- 
controlled modem features auto- 
dialing, menu-controlled options 
and operation, keyboard control 
of functions and diagnostics, and 
a nonvolatile memory. Users can 
dial numbers from the keyboard 





or from modem memory, elimi- 
nating the need for a phone; the 
unit also supports manual dial- 
ing and answering. Automatic 
detection of terminal speed 
eliminates manual speed set- 
ting. Bell 103 and 212 compati- 
ble, the device operates over 
2-wire dial-up networks in full- 
duplex mode at asynchronous 
data rates of 0 to 300 and 1200 
bps. $795. Prentice Corp, 266 


Caspian Dr, Sunnyvale, CA 
94086. Phone (408) 734-9810. 
Circle No 270 


COMPUTER SYSTEM. The 
Hawk-32 multiuser multitasking 
system provides as much as 1M 





HADCO, the No. 1 

supplier of high-quality 
printed circuit boards now 
produces superior backplanes 


and interconnect systems. HADCO has experienced personnel, 
extensive manufacturing capabilities, and meticulous quality 
control. All dedicated to producing superior backplanes. 


Press-Fit Pin Technolo 


bytes of memory in-= an 
18.9x17x10.5-in. 19-in.-rack- 
mounted package with as many 
as 16 RS-232C ports. A 
memory-management board al- 
lows the unit’s 68000 uP to run 
with no Wait states. Operating- 
system choices include UNIX 
Version 7 with Unisoft-adapted 
Berkeley enhancements or 
UNOS. Languages _ available 
under UNIX include Pascal, C, 
FORTRAN 77, COBOL and 
BASIC. Options include two 
5%-in., 20M-byte Winchester 
disk drives with a 5%-in., 
800k-byte floppy-disk drive or 
Y%-in., 20M/40M-byte streaming 
tape drive. With four terminals 
and a dot-matrix printer, $18,000 
(OEM qty). CompuThink, 965 
W Maude Ave, Sunnyvale, CA 
94086. Phone (408) 245-4033. 
TLX 172509. 

Circle No 271 


. Superior 


Backplanes 
from HADCO 


D-subminiatures) plus extensive experience in double-sided and 


multilayer PC boards. 


Total Interconnect Responsibility 
HADCO offers full consultation/engineering services, fast turn- 


all deliveries. 


around on quotes and prototypes, and 100% electrical testing on 


From HADCO you get Superior Backplanes. 


Call or write for more information. 


HADCO is fully tooled for both solid and compliant press-fit pins in 


all industry-standard grid systems. 


Interface and Connector Systems 
HADCO offers a complete range of connector types (DIN, inverse 
DIN, edge card, ultrahigh density, open pin fields, and 
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Backplane Division 
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HADCO Corporation 


Ss S128 Manor Parkway 


= = salem, NH 03079 


603/898-8000 
TWX: 710-366-0788 
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SIGNAL-CONDITIONING I/O. 
For industrial environments, the 
3B Series system provides a 
modular interface that directly 
connects to low-level sensor 
signals and produces simultane- 
ous high-level voltage (0 to 10V, 
+10V) and current (4 to 20 or 0 
to 20 mA) outputs. Suiting 
process - control, —factory- 
automation and data-acquisition 
measurement and control sys- 
tems, the 3.15x0.78x3.4-in. 
plug-in modules can be mixed 
and matched on 4-, 8- and 
16-channel backplanes. Opera- 
ting over —25 to +85°C, they 
spec 160-dB min CMR, +1500V 
isolation and 220V rms _ input 
protection. Input modules _in- 
clude units for isolated and 
nonisolated § millivolt, volt, 
milliamp and 1000 _ platinum 
RTDs; isolated J, K, T, E, R, S 
and B thermocouples; noniso- 
lated strain gauges; and AD590 
semiconductor temperature 
transducers. Output modules 
come in isolated and nonisolated 
versions. All modules are factory 
calibrated for +0.1% typ accura- 
cy and feature complete signal- 
conditioning functions, including 
input protection, filtering, chop- 
per-stabilized low drift, RTD 
linearization and sensor excita- 
tion where required. A wide 
zero-suppression capability per- 
mits user mapping of any portion 
of the input signal to a full-scale 
output; a plug-in ranging card 
and user-supplied resistors de- 
fine the zero and span of the 
range. Nonisolated and isolated 
modules, from $135 and $175, 
respectively; backplanes, $120, 
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$240 and $345 for 4-, 8- and 
16-channel versions, respective- 
ly. Analog Devices Inc, 2 
Technology Way, Norwood, MA 
02062. Phone (617) 329-4700. 
Circle No 250 


SINGLE-BOARD COMPUTER. 
Based on the Oki 80C85 uP, the 
CPU-8085 features 22 program- 
mable I/O lines, 2k of RAM and 
2k of EPROM, a fully buffered 
bus, a 3-MHz clock rate and an 
on-board voltage regulator for 
direct connection to battery or 
unregulated supplies. The C-44- 
bus-compatible board also 
comes with an 81C55 port chip 
with timer, 2k of low-power 6116 
RAM and a 27C16 EPROM 
loaded with a monitor program; it 
uses 4k of address space and 16 
port spaces. The on-board 
switching regulator can be 
connected to any dc input >8V 
and <18V; its maximum current 
Capacity specs at >100 mA. A 
Hybernate mode reduces board 
current drain to about 2.5 mA 
from an 8V input or 1.5 mA with 
18V. $250. Synapse Corp, Box 
1016, North Falmouth, MA 
02556. Phone (617) 563-2267. 
Circle No 251 


MEMORY CONTROLLER. An 
intelligent Multibus-compatible 
device, the Rimfire 15 handles 
as many as eight ANSI Winches- 
ter disk drives and as many as 
four 3M HCD 75 %-in. cartridge- 
tape drives. It features DMA 
operation with 24-bit addressing 
and a separate 32-bit ECC word 





Computer-System 
Subassemblies 


on each sector ID and data 
block. Programmable for 8- or 
16-bit systems, the unit executes 
commands in six categories: 
disk- and _ tape-drive control, 
disk- and tape-drive transfer, 
dump/restore and specials. With 
disk-data transfer, a simple 
command transfers as much as 
64k sectors of data between the 
system memory and disk. Each 
sector is buffered on board. The 
controller's parameter-block in- 
terface provides programmable 
options, including bus lock, 
linked commands and interrupts. 
$1450 (25). Computer Prod- 
ucts Corp, 2405 Annapolis 
Lane, Plymouth, MN 55441. 
Phone (612) 559-2034. 

Circle No 252 


VIDEO PREPROCESSOR. 
Configurable as a 2-, 3- or 
4-board set, the 7-MHz intelli- 
gent Pixelcaster consists of the 
PDC-8100 digital controller and 
PVD-8000 video - interface 
board. Options include the 
PVE-8800 video - expansion 
board and the PME-8502 memo- 
ry-expansion board. The unit 
interfaces via RS-232, accepts 
ASCII commands and features a 
Z80A CPU and a high-speed 
memory for storage of as many 
as 1024 image samples and 
coordinates of sample locations. 
Sample timing is referenced to 
the NTSC 3.579545-MHz color 
subcarrier. The 1024 4-bit pixels 
can each come from anywhere 
in the TV signal, including the 
sync intervals or even consecu- 
tive fields. The order of the pixel 
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Custom Ic 

ners on your 
stalf have been out 
of the question 


















ae 
Despite quantum leaps in VLSI capabilities in the past 
several years, the cost and training time of establishing 
M in-house design have prevented all but the largest 


corporations from utilizing these new capabilities. VTI is changing all that. 

In just three years, VTI has revolutionized custom VLSI by providing a unique new combination of 
semiconductor design tools and fabrication services. And since no one understands your needs better 
than your own design team, VTI offers an intensive training program to teach your engineers to design 
custom VLSI circuits. 

Now development costs and schedules for full custom IC design match those normally associated with 





standard cells and gate arrays, Out with the well- = eee eee eee 
known production cost advantage of custom. And, Bie on on eae 


because your Company participates in the design, and foundry services. 
you can control your designs and protect your 
proprietary ideas. 

That's just the tip of the VTI iceberg. For more COMPANY PHONE 
information about our design tools, training, and 
foundry services, please return the coupon or send 
us your business card. cITy STATE a 

It could be the single most important steo your VLSI Technology, Inc. 
company will make this year. Le a oo 


i NAME TITLE 


ADDRESS 
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transmitted to the host is 
independent of the order in 
which the samples are acquired 
during the TV raster scan. 
PDC-8100, PVD-8000 and PVE- 
8800, $790 each; PME-8052, 
$650. Vision Peripherals, 2612 
W Lincoln Ave, Suite 301, 
Anaheim, CA 92801. Phone 
(714) 952-1176. 

Circle No 253 


CPU BOARD. Based on the 
NS16032 uP, this board furnish- 
es full 32-bit architecture, 32-bit 
registers and data paths and a 
16-bit data bus. Capable of 
accessing as much as 16M 
bytes of on-line system memory 
without segmentation, it features 
speeds to 10 MHz and on-board 
wait circuitry for generating zero 
to seven Wait states to accom- 
modate slower peripherals. Pro- 


HOW MANY PRODUCTION CONTROL APPLICATIONS 


visions are included for memory- 
management and floating-point 
units. Volume deliveries in 1st qtr 
1983. CompuPro Systems, 
Oakland Airport, CA 94614. 
Phone (415) 562-0638. 

Circle No 254 





DATA-ACQUISITION BOARD. 
You can use the LSI-11- 
compatible DT3388 simultane- 
ous-sample/hold board to sam- 
ple as many as 12 high-level 
analog input channels, freeze 
their values within a +5-nsec 


ARE THERE FOR TERMIFLEX™ 
HAND-HELD CONTROL/DISPLAY UNITS? 


Answer: Dozens 


You'll find TERMIFLEX Hand-Held Displays 
controlling test and measurement equipment, 
at factory floor control stations, in mainten- 
ance operations, in production and in vehicle 
training and testing, in aircraft simulation 
control ... in fact wherever the need is for 
human interface to the system which is being 
controlled. Termiflex units are tough, compact 
and provide full control panel functions and 


operator prompting. 


Ask for the Termiflex brochure to find out where 
you can make the best use of hand-held 


control/ displays. 


Cn 
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Termiflex HT/4 


——— 


== Termiflex Corporation 


332 





CIRCLE NO 117 






===: Nashua, N.H. 03063 
| (603) 889-3883 
| TWX 710-228-7545 








aperture uncertainty and contin- 
uously transfer the data to disk 
files at rates to 90,000 samples/ 
sec. Supported by CPLIB soft- 
ware, the quad-height board 
furnishes a 12-bit 100-kKHz A/D 
converter and control and bus- 
interface logic. Analog ranges 
span 0 to 10V or +10V (jumper 
selectable), with unity input gain. 
S/H aperture delay specs at 
<100 nsec; droop rate equals 
0.5 mV/msec. An on-board 
user-programmable RAM chan- 
nel list permits user specification 
of the channels to be scanned. 
4-channel version, $2795; 12- 
channel version, $3295. Data 
Translation, 100 Locke Dr, 
Marlboro, MA 01752. Phone 
(617) 481-3700. 

Circle No 255 


PROGRAMMABLE CONTROL- 
LER. A dual-language controller 
for industrial automation, Model 
CP73P executes a control pro- 
gram written in Tiny BASIC or in 
the Process State Monitor (PSM) 
high-level interpretive language. 
Capable of making calls to 
BASIC subroutines, PSM allows 
user definition of a control 
process using a set of state 
diagrams, eliminating the need 
to create a ladder diagram. PSM 
1.2 accommodates eight concur- 
rent process sequences with as 
many as 99 states per process 
and runs five to 30 times faster 
than BASIC alone, according to 
the manufacturer. The controller 
has access to 26 16-bit variables 
that can be used as counters, 
eight 0.01-sec-resolution timers 
with a 10-min range and 48 
industrial I/O channels. It mounts 
in the modular Powr-Trak indus- 
trial frame and is compatible with 
other Powr-Trak industrial-func- 
tion cards. $625. Adatek Inc, 
Box 1339, Sandpoint, ID 83864. 
Phone (800) 323-3343. 

Circle No 256 
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GREAT POWER SUPPLY... 


‘ou can’t do better than Powercube’s 

nodular, switching Cirkitblocks. They’re the 
erformance designer’s choice, compact and 
SCORE IIRACED IE (om CMC TE bec bite 

deal contigurations trom a choice of 14 basic 
nodules. They’re so reliable that we’ve been 
ble to offer the same basic concept for over 
itteen years! And most of our first installations 





are still in place, logging world record MTBF’s 
on critical satellites, desert telephone systems, 
and underwater drilling rigs. So, when you 
must rely on a great switching power supply, 
for military or industrial applications, rely on 
the world leader: Powercube, 8 Suburban 

Park Drive, Billerica, Massachusetts 01821. 
(617) 667-9500; TWX: 710-347-6792. 
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ELECTRONIC-MAIL SYSTEM. 
You can use this electronic-mail 
software to send a message 
anywhere in the US and Canada 
for as little as $0.20, according to 
the developer. Suiting communi- 
cation among 10 or more of the 
suppliers computers, including 
the Z100 Series, ZGRAM uses 
GTE’s Telemail service and 
features administrative control, 
unattended operation, automatic 
retrial of transmission, transac- 
tion logs, multiple-telephone-line 
access, data encryption, error 
checking, and acknowledgement 
and reply features. The minimum 
configuration requires a wC with 
at least 64k of memory, two disk 
drives with at least 800k of total 
storage, a smart modem, opera- 
ting-system software and the 
Magic Wand word-processing 
package. Written in COBOL and 
assembly language, the pack- 
age comes on 5'%- or 8-in. 
diskettes for a 1-time license fee 
of $10,000. Zenith Data Sys- 
tems, 1000 Milwaukee Ave, 
Glenview, IL 60025. Phone (312) 
391-8181. 

Circle No 279 


MENU DIRECTORY. A menu- 
directory module for 8-bit-wC 
systems, MDM 1.0 permits »P 
system designers to catalog and 
access all applications software 
running on their systems. Provid- 
ing a user-friendly software 
interface between a system and 
a CRT terminal, the package 
acts as an operating system to 
create a standardized, menu- 
formatted screen image that can 
be printed out using a self- 
documenting feature. The dis- 
play is divided into three 
sections. The title section at the 
top of the screen shows the titles 
of the current menu and as many 
as three menu levels ebove it. 
The item section in the center of 
the screen contains as many as 


10 keystroke-selectable items; 
additional 10-item pages are 
easily created. The control 
section at the bottom of the 
screen contains operating in- 
structions. The software comes 
with instructions for implement- 
ing interfaces to CRTs and 
printers, flowcharts for all 38 
subroutines, memory maps and 
an annotated 4k-byte source- 
code program listing. $750. 
Pro-Log Corp, 2411 Garden 
Rd, Monterey, CA 93940. Phone 
(408) 372-4593. TWX 910-360- 
7082. 

Circle No 280 


ADA COMPILER. Part of its 
developer's Programming Sup- 
port Environment (PSE), this 
Ada compiler runs on the 
Hewlett-Packard 9836 comput- 
er. It is implemented on that 
computer by an MC68000 na- 
tive-code translator, which con- 
verts Ada-compiler-generated 
intermediate code into MC68000 
native code for direct execution. 
Minimum hardware required to 
run the Ada package, in addition 
to the HP computer, includes 
512k bytes of memory, two 
98628A datacomm interface 
cards, a 9134A or 9135A 
hard-disk drive and the 98625 
hard-disk interface. The HP Kit 
consists of the Hewlett-Packard 
run-time kernel (including 
HPROS); the developer's opera- 
ting system (ROS); standard and 
advanced development utilities; 
a screen-oriented editor; the Ada 
compiler, including Ada text and 
structured I/O packages; an 
operating-system function pack- 
age; a run-time support pack- 
age; the MC68000 native-code 
translator; and system documen- 
tation. HP Kit, $3360. TeleSoft, 
10639 Roselle St, San Diego, 
CA 92121. Phone (714) 457- 
2700. 

Circle No 281 


CROSS ASSEMBLER. Produc- 
ing object code for most 8-bit 
CPUs, CROSS80 provides a 
macro facility that allows user 


- modification of the assembler’s 


default Z80 instruction set or the 
definition of another 8-bit proces- 
sor’s instruction set. Macro 
libraries accommodate the 8080, 
8085, 8048, 8051, 6800 and 
other widely used 8-bit wPs. The 
assembler’s output consists of 
an object file in Intel hexadeci- 
mal format as well as listing and 
error reports. The software also 
furnishes a tool to downline-load 
the hex output to a PROM- 
programming system via an 
asynchronous line. The package 
runs on all Prime Computer 50, 
400 and 500 Series systems. 
$2500, including documentation, 
macro libraries and PROM- 
programming system. Primarily 
Software Inc, 1227 Pearl St, La 
Jolla, CA 92037. Phone (714) 
454-0506. 

Circle No 282 


TERMINAL EMULATOR. The 
first in a series of terminal 
emulators based on the IBM 
Personal Computer, the multi- 
tasking TES-1 system permits 
users to exploit all the features of 
the IBM machine while exchang- 
ing information with a network 
host computer. Emulating the 
Texas Instruments Model 763 
bubble-memory terminal, the 
package permits users to re- 
place the TI terminals with the 
IBM computer without changing 
the host-computer software. 
Running under Concurrent 
CP/M-86, the software allows 
users to transmit and receive 
information, prepare messages 
and concurrently run other 
application programs. Comput- 
er Distributors Inc, 2603 W 
22nd St, Suite 24, Oak Brook, IL 
60521. Phone (312) 325-2430. 

Circle No 283 
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you a complete OEM mini- 
cartridge recorder that's 
ready to operate. 





Why spend time and money on digital recorder 
design when EPI offers a complete, ready-to-use 
mini-cartridge recorder at such a low price? 

With the STR® -610, you simply supply power, 
data inputs and a few control commands. The 
STR® -610, handles the rest, 
including tape control, en- 
coding/decoding and timing. 

Interfacing is flexible, too. 
You can connect to an 8-bit —~ |} 
parallel data bus or to typical concn 
PPI, PIA and PIO for word 
processing applications, point-of-sale 
_ terminals, remote data logging and 
_ JEEE-488 or standard mini/micro com- | 





















The STR® -610’s extremely high data reliability 
is ensured by EPI’s exclusive Speed Tolerant Phase 
Encoding Recording technique (STPER’”’), and 
typical EPI attention to QA/QC results in guaranteed 
unit-to-unit compatibility. 
If you don’t need the 
STR® -610’s complete format- 
ting capabilities, EPI also 
offers three alternate models, 
including a bare-deck 
configuration. For complete 
information, write to 
Electronic Processors, Inc., P.O. Box 
569, Englewood, Colorado 80110. 
Phone (303) 761-8540. 


*Domestic U.S.A. price in quantities of 100. 


ELECTRONIC PROCESSORS 
INCORPORATED : 
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15 new problem-solving 
Microboard products. 


Now, RCA offers more 
than 85 “real world” 
solutions. 


The broadest line of CMOS Micro- 
board products inthe industry continues 
to expand. This means more capability 
for YOU. 

For example, our Microboard Floppy 
Disk Controller enables you to interface 
with up to four industry standard 8-inch, 
5%4-inch mini, or 32-inch micro floppy 
disks. You can program the track step- 
ping rate, head load time and head 
unload time. 

This controller is especially effective 
with our new Micro Floppy Disk Drive 


Module, which contains two 3¥2-inch 
disks—each capable of holding 322K 
bytes of formatted data. And the module 
mounts directly into our industrial 
chassis. 

We're also introducing four new Micro- 
board power supplies to increase your 
design options in the U.S. and Europe. 

And, if data communications is impor- 
tant to you, our Bell compatible MODEMs 
are joined by two new CCITT compatible 
Auto MODEM Microboards for Europe- 
to-Europe communications. 

We've even improved internal system 
communications for software develop- 
ment with our powerful new MicroDOS 
Disk Operating System and Monitor Pro- 
gram on ROM. 


And, we've added four new high- 
speed static CMOS memory boards and 
an interface board. Our 32K/64K-byte 
RAM/ROM, 8k-byte RAM, 16K-byte 
RAM and 32K-byte RAM boards are 


attractively priced. The Optically Isolated 
DC Interface board features 8 input and 
8 output parallel |/O lines. 

Now it makes more sense than ever 
to choose RCA CMOS Microboards: the 
proven, economical, real world problem 
solvers. 

To find out the full story behind these 
new products and the more than 70 
other members of our Microboard family, 
contact any RCA Solid State sales office, 
representative or appointed distributor. 

Or call (800) 526-3862. 


All prices shown are 100° optional distributor resale in U.S., except those marked * which are single unit prices. 





RCA Solid State headquarters: Somerville, NJ. Brussels. Paris. London. Sao Paulo. Hong Kong. 












1 31/2)" 5s," 8" Floppy CCITT Direct- 8 RAM/ROM/EPROM 11 
*" Disk Controller “Connect "Memory Board 
CDP18S651—$280. Auto MODEM- Any mix to 64K 
one ; E 300 baud CDP18S628—$189. 

2, 3/2" Dual MicroDisk CDP18S653V3—$315. 12 
Drive Module .¢] 8K CMOS RAM 
MSIM50—$790. 7 CCITT Direct- : vee pact 

: ; "Connect wi 
3. MicroDisk Operating Auto MODEM- expansion to 48K 13 
peabied tN eape 9 SPAllinet-lite CDP18S630—$237. 
he welds CDP18S653V4—$354.  eecuosRaM 
BOM Montes ™ "Memory Board 14 
r Se with RAM/ROM 
CDP18SUT70—$49.” expansion to 48K 
Le OTe) iter] Wa rrelrel Cre E peeeet $284. 1 5 


DC Interface 
CDP18S663—$197. 


Call toll-free (800)526-3862 
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32K CMOS RAM 
“ Memory Board 
CDP18S632—$339. 


Power Supply- 
mee) Ui Coualiale MB teh Muulereltl ts 
MSIM40—$394. 


Power Supply- 
" Switching 230V Module 
MSIM40E-$394. 


Power Supply- 
" Linear 115V Module 
MSIM41-$157. 


Power Supply- 
* Linear 230V Module 
MSIM41E—$157. 





CAD PACKAGE. Running on 
the IBM Personal Computer, 
PAL_CAD is a computer-aided- 
design package for Monolithic 
Memories’s programmable-array- 
logic (PAL) devices. Based on 
the PALASM software package, 
it assembles the PAL design 
specification, translating logic 
equations to PAL fuse patterns. 
It then executes a simulation that 
exercises function-table vectors 
using the logic equations and 
reports as errors any inconsis- 
tencies between the vectors and 
the equations. Finally, it prints a 
pinout of the PAL device. A 
display depicts PAL type and pin 
numbers with signal names. The 
package also prints a fuse-plot 
diagram, showing blown fuses 
and those still available for 
programming, and generates 
hexadecimal or binary program- 
ming-format files. Four standard 
formats for PROM programmers 
are provided; output goes to a 
disk file, permitting users to 
incorporate their own PROM- 
programmer interface codes. 
$495. Force Technology Corp, 
Box 20955, San Jose, CA 
95160. Phone (408) 268-3359. 
Circle No 284 


SIMULATORS / DEBUGGERS. 
This line of software simulators 
tests »P applications using 
PDP-11 computers. Initial sup- 
port is provided for 8080/8085, 
8086/8088 and Z80 uPs. The 
software can be used with cross 
assemblers and cross compilers 
to identify and correct program- 
design and logic errors. Each 
simulator furnishes a complete 
simulation of all uP features, 
including instruction execution, 
hardware registers, memory, I/O 
and interrupts. It also provides 
for loading of Intel hexadecimal 
files into simulated memory and 
features program execution 
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under breakpoint control, display 
and modification of registers and 
memory, Trace-mode operation 
for a detailed execution history, 
cycle count that indicates real- 


time execution speeds and 
interactive program assembly/ 
disassembly. Support for sym- 
bolic debugging and relocatable 


























NKK’s M2032 3 
Terminal Switch. 
Column Lever Fea 
Coded Cap. 
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Extras that won't cost 
, you one red cent. 






See us at Southcon Booth #1028 


values is included. From $1400 
for a perpetual license, two sets 
of reference manuals and a 
software-maintenance/update 
service. Virtual Systems Inc, 
1500 Newell Ave, Suite 406, 
Walnut Creek, CA 94596. Phone 
(415) 935-4944. 
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Giving you more for your 
money has been an NKK 
tradition for over 30 years. Our 
6-amp subminiature M series is 
an excellent example. Epoxy- 
sealed terminals, built-in anti- 
jamming mechanism with high 
torque bushing collar and 
1500V dielectric strength 
between case and terminals 
are standard features you'd 
pay extra for in competitive 
switches. Choose from over 
220,000 combinations. SPDT 
through 4PDT circuit 
configurations with a variety of 
different actuators, bushings 
and terminals. Custom 
combinations available on 
request. For more information 
contact NKK today. 











witches 


"wu AMERICA INC. 


14415 N. Scottsdale Road, Suite 600 Scottsdale, Az. 85260 
(602) 991-0942 TWX 910-950-1167 


In Canada contact: Canadian General Electric Co., Ltd. 


189 Dufferin Street, Toronto, Ontario M6K 1Y9 (416) 537-4481 
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PASCAL COMPILER. Starplex 
ll Pascal, a high-level-language 
compiler for its manufacturer's 
Starplex Il development sys- 


tems, can generate code for 


8085 and NSC800 pPs. Fully 
relocatable and linkable with the 
company’s other Starplex II 
languages, the software gener- 


ates native machine code rather 
than intermediate P code. En- 
hancements of ISO-standard 
Pascal include lexical exten- 
sions, explicit locator references, 
declare-statements syntax, dec- 
laration of arrays, empty blocks 
and procedures, DO case exten- 
sions and iterative DO. Other 





dures meet 0 xceed . 
bg: hours. 


BERTAN provides the widest range of standard off-the-shelf catalog 
units available. If our standard units do not meet your requirements, 
Rolela.' aire e(-yalreiamue)itcle(-M-igelialc.-1aiare |r tale) e)cere|bleit(e)amer-ler-le)| [lager lg 
provide power supplies to meet your custom specifications. 


@ 0-50kV @ Instruments ® Modules 
@ Single or Multiple Output © Remote Programming 
@ Remote Monitoring @ Digital Interfacing 


@ Other custom requirements. 
See EEM or GOLD BOOK for specifications on over 100 standard products available from stock 


[Ba BERTAN ASSOCIATES, Inc. 


3 Aerial Way, Syosset, N. Y. 11791 © (516) 433-3110 e TWX 510-221-2144 
Circle No. 202 For Literature Only Circle No. 203 For Immediate Application 











features include predefined pro- 
cedures and functions for run- 
time support, including I/O, 
dynamic-allocation, mathemati- 
cal, string, manipulation and 
library-function routines. $2500. 
National Semiconductor Corp, 
2900 Semiconductor Dr, Santa 
Clara, CA 95051. Phone (408) 
721-5000. TWX 910-339-9240. 


Circle No 286 
HARD-DISK OS. For Radio 
Shack TRS-80 Model Il and 


Model 16 wCs, this CP/M 2.2 
operating system uses 16k bytes 
of controller RAM and 2k bytes 
of CPU memory, leaving 62k 
bytes of RAM in the CPU for 
user processing. Flawed disk 
sectors, bad tracks and other 
problems are automatically de- 
tected and corrected, and either 
TRSDOS or CP/M can be 
booted up, affording access to 
application programs formatted 
for either operating system 
stored on different parts of the 
same hard disk. The system can 
also bootstrap directly from the 
rigid platter without floppy-disk 
intervention. $279 for CP/M 2.2 
plus the hard-disk adaptation 
and full documentation. Aton 
International Inc, 260 Brooklyn 
Ave, San Jose, CA 95128. 
Phone (408) 554-9922. 

Circle No 287 


DATA-ANALYSIS SYSTEM. 
Suiting a broad range of 
engineering, science and busi- 
ness applications, INDAS (inte- 
grated data analysis system) 
serves VAX/VMS systems. It 
provides database facilities, in- 
cluding sort, merge, update and 
join capability; a complete pro- 
gramming language; a matrix- 
manipulation language; and sta- 
tistical-analysis procedures 
including the General Linear 
Model. The package’s matrix- 
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eries power supply 


Every Lambd 
, and re-tested. 


is tested, burned i 
dual, 59 single outputs, 


LU/LY Series—13 triple, 
up to 28V, up to 120A, from $47 


NEW LYT-D-—5V, up to 80A, +12V, up to 6A, 


convection cooled. 
1 Year Guarantee. 1 Day Delivery 


A\ LAMBDA ELECTRONICS 


BETTER IN THE LONG RUN. 






LY series switching power supplies 





solve design problems 
of size, heat and power. 


Lambda’s low-cost, open-frame switching power 
supplies are ideal for such OEM applications as 
computer peripherals, business machines and medical 
instrumentation where heat and size are critical. 
Compared to equivalent linear power supplies, they 
are typically one-quarter the size, have one-half the 
heat dissipation and have twice the output power. 

NEW triple output LYT-D models, which measure 
7 V2" X 2V2" X 141%6", with outputs of 5V up to 80A, 

+ 12V or + 15V, up to 6A, are the only power supplies 
of their size and power that do not require fans or 
blowers for cooling. 


LAMBDA 
130°C Varnish 
rm dada Dipped Transformer. 


Forty-two single output, four dual output and ten 
triple output models are available. The triple output 
models feature regulation on all three outputs. 

EMI suppression covers are available as accessories 
for all models. The covers provide additional filtering 
sufficient for compliance with FCC Docket 20780, 
CLASS A conducted. (See page 7.) 

LY units are Underwriters Laboratories recognized 
and are CSA certified. (L_YS-D, LYT-D presently under 
test.) VDE under evaluation. 

Lambda is its own distributor and all LY Series power 
supplies are available for one-day delivery from stock. 


Hermetically 
sealed 
Switching Transistors 


LAMBDA — 

CC4®* Printed Circuit 
Board plated thru-holes, 
fungus inert, 

flame retardant. 


MIL-R-22684 


type film resistors. LAMBDA — 


Semiconductor 


overvoltage 








Sprague 36D 

High temperature, 
long life electrolytic 
capacitor. 


Potentiometer 
fully enclose 
cermet. 


protector. 
Sprague 636D — 
computer grade, 
electrolytic capacitor. LAMBDA— 


Heavy duty % inch 
thick aluminum 
sheet metal. 





LAMBDA 
180°C Class H— 
Varnish Dipped Choke. 


*Licensee of Photocircuits Inc. 











Lambda LU series switching power supplies: 
a versatile approach to 
multiple-output power supply systems. 


The Lambda LU series now allows you the choice 
of single or multiple output units to meet your 
multiple-output power supply system require- 
ments. You can build a truly modular system using 
single output models. But if your requirements 
fall within the range of one of Lambda’s new LUT 
triple output models, you can take advantage of 
the space-savings of a single package...or you 
can combine single and triple output models to 
meet your specific needs. 

What’s more, LU series switching power sup- 
plies are ¥3 smaller and lighter than linears. They 
have a cover, LED indicator and terminal strip. 
And they cost less. With prices starting at $47 
each, they are the world’s least expensive switch- 
ING power supplies. 


When you consider all this, plus Lambda’s tra- 
ditional quality and reliability, it's no wonder the 
LU series is revolutionizing power system design. 

Design your multiple output power supply 
combinations of voltage and currents from: 

SV, 3A to 20A; 12V, 1.3A to 8.5A; 
15V, 1.0A to 7A; 24V, 0.6A to 4.5A; 28V, 3.6A 
...or see if one of our triple output power supplies 
meets your voltage output requirement. 

Achieve the price and flexibility of low cost 
Custom power supplies and still obtain the bene- 
fits of off-the-shelf standard modular power sup- 
plies— Delivery, Flexibility and Reliability. 

LU units are Underwriters Laboratories recog- 
nized and are CSA certified. 


LU SERIES VOLTAGE AND CURRENT RATINGS 


VOLT 


oV + 5% ADJ. + 
LUT-12-5122 +5 
412 
—12 


REGULATION 
(LINE, LOAD) 


12V FIXED 


0.4%, 0.85% 
0.4%,1.0 % 
0.4%, 2.0 % 


SINGLE OUTPUT MODELS 


5V + 5% ADJ. 
LUS-8-5 
LUS-9-5 
LUS-10-5 
LUS-11-5 


15V +5% ADJ. 
LUS-8-15 
LUS-9-15 
LUS-10-15 
LUS-11-15 


28V + 5% ADJ. 
LUS-11-28 


5+5% ADJ. +15V” 


LYT-X-5152 5 
£15" 
LYT-W-5152 5 
+15" 
LYT-P-5152 5 
He? 
LYT-K-5152 5 
ie 


LYT-D-5152 +5 
+ 1502) 


0.4%, 0.85% 
0.4%, 0.85% 
0.4%, 0.85% 
0.4%, 0.85% 


0.85% 
0.85% 
0.85% 


REGULATION 


(LINE. LOAD) (mV RMS} 


0.1%, 0.1% 
0.1%, 100 mV 
0.1%, 0.1% 
0.1%, 100 mV 
0.1%, 0.1% 
0.1%, 100 mV 
0.1%, 0.1% 
0.1%, 100 mV 


0.1%, 0.1% 


0.1%,100 mV 


RIPPLE 
(mV RMS) 


15 
15 
Lie) 


40° C 


MAX CURRENT 


(AMPS AT) 
40°C 50°C 


3.0 
5.0 
10.0 
20.0 


RIPPLE MAX CURRENT (AMPS AT) 


90° C 60° C 


PKG. 
SIZE 


DIMENSIONS 
(Inches) 


4.54x 2.18x 8.66 


3.82 x 1.38 x 3.54 
3.62.% 1.36.x% 4.53 
3.82 x 1.46 x 6.02 
3.82 x 3.08 x 7.88 


3.82 x 1.38x 3.54 
3.82 x 1.38 x 4.53 
3.82 x 1.46 x 6.02 
3.82 x 3.08 x 7.88 


3.82 x 3.08 x 7.88 


DIMENSIONS 
(Inches} 


7 x 4-7/8 x 2-3/4 
9 x 4-7/8 x 2-3/4 
10 x 4-7/8 x 4-7/16 


10 x 4-7/8 x 5-1/2 


7-1/2 x 9-1/2 x 14-13/16 


Other voltage and current ratings available on special order. Consult factory. 


4 





190 


72 
98 
139 


139 


139 


$230 
290 
410 
557 


650 


PRICE 
ary. 
250 


37.50 
57.50 
78.00 
111.00 


37.50 
57.50 
78.00 
111.00 


111.00 


$196 
246 
349 
473 


553 


ary. 
1000 


35.00 
54.00 
73.50 
104.00 


104.00 


$173 
218 
308 


446 


520 








LY SERIES. DUAL OUTPUT. 


LYD-Y-152 0.1%, 100 mV 1.5 5-5/8 x 4-7/8 x 2-1/2 216 189 162 
LYD-X-152 0.1%, 100 mV 3.0 2.5 7 x 4-7/8 x 2-3/4 224 198 













VOLT REGULATION RIPPLE MAX CURRENT (AMPS AT) Pc. DIMENSIONS QTY. QTY. QTY. 
MODEL Vo (LINE. LOAD) (mV RMS) 40°C 50°C 60°C SIZE (Inches) 1 250 1000 
















9.4 8.2 ne 5-5/8 x 4-7/8 x 2-1/2 178 151 133 
LYS-X-6 0.1%, 0.1% 10 17.0 15.0 t2:7 X 7 Xx 4-7/8 x 2-3/4 212 180 159 
LYS-W-6 0.1%, 0.1% 10 30.0 27.5 24.0 W 9 x 4-7/8 x 2-3/4 260 221 195 
LYS-P-6 0.1%, 0.1% 10 43.0 40.0 35.0 r 10 x 4-7/8 x 4-7/16 330 280 248 
LYS-K-6-OV 0.1%, 0.1% 10 60.0 53.0 43.0 K 10 x 4-7/8 x 5-1/2 458 389 344 
LYS-D-6-OV 0.1%, 0.1% 10 104.0 90.0 74.0 D 7-1/2 x 9-1/2 x 4-13/16 640 544 480 















15 VOLTS +5 













LYS-Y-15 0.1%, 0.1% 15 5.0 5.0 4.3 J 5-5/8 x 4-7/8 x 2-1/2 178 151 133 
LYS-X-15 0.1%, 0.1% 15 8.5 7.5 6.3 X 7x 4-7/8 x 2-3/4 212 180 159 
LYS-W-15 0.1%, 0.1% 15 16.5 14.5 12.0 W 9x 4-7/8 x 2-3/4 260 221 195 
LYS-P-15 0.1%, 0.1% 15 24.0 22.0 19.0 P 10 x 4-7/8 x 4-7/16 330 280 248 
LYS-K-15 0.1%, 0.1% 15 32.0 28.0 23.0 K 10 x 4-7/8 x 5-1/2 430 366 323 
LYS-D-15-OV 0.1%, 0.1% 15 48.0 42.0 34.0 D 7-1/2 x 9-1/2 x 4-13/16 640 544 480 








24 VOLTS +5% ADJ. 












LYS-Y-24 0.1%, 0.1% 1S 3.3 3.3 2.6 Y 5-5/8 x 4-7/8 x 2-1/2 178 151 133 
LYS-X-24 0.1%, 0.1% 15 oF 4.9 4.0 X 7 x 4-7/8 x 2-3/4 212 180 159 
LYS-W-24 0.1%, 0.1% 15 10.5 9.5 8.0 W 9 x 4-7/8 x 2-3/4 260 221 195 
LYS-P-24 0.1%, 0.1% 15 15.5 14.0 12.0 y 10 x 4-7/8 x 4-7/16 330 280 248 
LYS-K-24 0.1%,0.1% 15 21.0 18.0 15.0 K 10 x 4-7/8 x 5-1/2 430 366 323 
LYS-D-24-OV 0.1%, 0.1% 15 32.0 28.0 23.0 D 7-1/2 x 9-1/2 x 4-13/16 640 544 480 







NOTES: 1. Ratings are for LY series when cover not used. When cover is used derate by 10%. 


2. Dimensions are without cover. 
3. + outputs are fixed and preset at factory to be within 100 mV of nominal and within 100 mV of each other at no load, 25° C ambient. 








LY series specifications 


DC Output 

Voltage range shown in tables. 

Regulated Voltage 

regulation, line ......... 0.1% 

regulation, load ......... 0.1% for single output models, and SV 


output of LYT, 100mV from 0 to full load for dual output models 
and dual outputs of LYT 

ripple and noise ........ 10mV RMS, 75mV p-p for 5V and 6V models, 
and 5V output of LYT, 15mV RMS, 150mvV p-p for 12V through 
28V models, 15mV RMS, 150mV p-p for dual output models, and 
dual output of LYT 


temperature 
CBCTICIOIN ce sce cues 0.03%/° C 
remote programming 
resistance 2.2.015.556 sa% 200 ()/V (Not applicable to dual output 


models or dual output of LYT) 
remote programming 


VONAGE ..42.66 66.505. volt per volt (not applicable to dual output 
models or dual output of LYT) 
AC Input 
UG 3 ov Aeterna eee 105 to 132 VAC, 47-440 Hz 
ood | Se Care at 105 to 132 VAC, 47-440 Hz 


130 watts max for LYS-Y models, 200 watts max for LYS=X 
models. 380 watts max for LYS-W models, 510 watts max for 
LYS-P models, 700 watts for LYS-K models, 1150 watts for LYS-D 
models, 105 watts max for LYD-Y models, 160 watts max for 
LYD-X models, 125 watts max for LYT-X models, 190 watts 
max for LYT-W models, 420 watts max for LYT-P models, 580 watts 
for LYT-K models, 840 watts max for LYT-D models 

GHICIENCY Canes. 3 ae eas 60% min for LYS-Y models, 64% min 
LYS-X models, 64% min for LYS-W models, 67% min for LYS-P 
models, 65% min for LYS-K&D models, 57% min for LYD-Y and 
LYT-W models, 60% min for LYD-X models, 50% min for LYT-X 
models, 52% min for LYT-P models and 55% min for LYT-K models, 
58% min for LYT-D models 

power failure 

hold tip HiMe ~ 2... 24: 5V and 6V models and the LYT & LYS-D 

models will remain within regulation limits for at least 16.67 msec 
after loss of AC power when operating at full load, Vour max and 
minimum input at 60 Hz 

BC Sate sec ee 145VDC +10% 


Overshoot 
No overshoot at turn-on, turn-off, or power failure. 


Ambient Operating Temperature 
Continuous duty 0° to 60° with suitable derating shown in tables. 


Storage Temperature Range 
—55°C to +85°C 


Overload Protection 

Electrical 

External overload protection, automatic electronic current limiting 
circuit limits the output current (short circuit output current LYT 
only) to a preset value, thereby providing protection for the load as 
well as the power supply. 


Cooling 
Convection cooled, no fans or blowers needed. 


Soft Start 
LYS-D and LYT-D models only, limits inrush current at turn on. 


EMI 

EMI suppression cover available as an accessory. Provides additional 
filtering sufficient for compliance to FCC Docket #20780, Class Acon- 
ducted: perforated cover minimizes-radiated emissions. Customer 
input and output connections via barrier strips mounted on cover 
(LYT-X, LYT-W, LYS-Y, LYS-X, LYS-W, LYD-Y, LYD-X models), 
and terminal board mounted on cover of LYS-P, LYS-D, LYS-K, LYT-P 
and LYS-K models. Output current must be derated 10% with cover, 
15% for LYS-D with cover. Ripple and noise when cover is used is 
10mV RMS, 35mV p-p for 5 and 6V units, 15mV RMS, 100mV p-p for 
12 thru 28V units and duals. See page 7 for cover model and price 
for each LY series. 


DC Output Controls 


Simple screwdriver voltage adjustment over the entire voltage range. 
(Not applicable to dual output models or dual output of LYT.) 





Mounting 


Three mounting surfaces and three mounting positions. (One 
mountng surface and one mounting position for LYS-P, LYS-K, LYS-D, 
LYT-P. LYT-K, and LYT-D) models. 


Input and Output Connections 


Solder terminals located on printed circuit boards, (studs for LYS-X, 
W, P. K and 5V output of LYT-W and LYT-P and LYT-K and heavy duty 
studs for LYS-D and LYT-D). When EMI suppression cover is used con- 
nections through barrier strips or terminal board mounted on cover. 


Remote Sensing 


Provision is made for remote sensing to eliminate the effects of 
power output lead resistance on DC regulation. (Sum of dual outputs 
can be remotely sensed on dual and triple models.) 


PHYSICAL DATA 








Weight 

(without cover) 

Package Lbs. Lbs. 
Model Net Ship Size Inches 

LYS-Y 2-3/4 3 5-5/8 x 4-7/8 x 2-1/2 (w/o cover) 

— — 5-5/8 x 4-7/8 x 3-5/16 (w cover) 
LYS-YV 2-3/4 3 6.5 x 4.33 x 2.5 (w/o cover) 
LYD-Y 3-1/4 3-1/2 5-5/8 x 4-7/8 x 2-1/2 (w/o cover) 

— — 5-5/8 x 4-7/8 x 3-5/16 (w cover) 
LYS-X, XV 4 4-1/2 7 x 4-7/8 x 2-3/4 (w/o cover) 

— — 7 x 4-7/8 x 3-5/16 (w cover) 
LYD-X 4-1/4 4-3/4 7 x 4-7/8 x 2-3/4 (w/o cover) 

= — 7 x 4-7/8 x 3-5/16 (w cover) 
LYT-X 4-1/4 4-3/4 7 x 4-7/8 x 2-3/4 (w/o cover) 

— — 7 x 4-7/8 x 3-5/32 (w cover) 
LYS-W, WV 5-1/2 6 9 x 4-7/8 x 2-3/4 (w/o cover) 

— _ 9 x 4-7/8 x 3-3/4 (wcover) 
LYT-W, WV 6 6-1/2 9 x 4-7/8 x 2-3/4 (w/o cover) 

— — 9 x 4-7/8 x 4-5/32 (w cover) 
LYS-P, PV 8-1/2 10-1/2 10 x 4-7/8 x 4-7/16 (w/o cover) 

— — 10 x 4-7/8 x 5-9/16 (w cover) 
LYT-P, PV 9-3/4 12-1/2 10 x 4-7/8 x 4-7/16 (w/o cover) 

— — 10 x 4-7/8 x 5-5/8 (w cover) 
LYS-K, KV 11 13-1/2 10 x 4-7/8 x 5-1/2 (w/o cover) 

— — 10 x 4-7/8 x 7-1/2 (w cover) 
LYS-D 12-1/2 15-1/2 7-1/2 x 9-1/2 x 4-13/16(w/ocover) 

= — 7-1/2x 11x 4-13/16 (wcover) 
LYT-K 11 13-1/2 10 x 4-7/8 x 5-1/2 (w/o cover) 

— — 10 x 4-7/8 x 7-21/32 (w cover) 
LYT-D 13 16 7-1/2 x 9-1/2 x 14-13/16 (w/o cover) 
Options 
AC Input 
(LYS-Y, X, W, P, K; and LYT-W, P models only). 
Add'”’ For Operation 
Suffix at: Price’ 
=V 187-265 VAC 12% or 

47-440 Hz $30t 


+Whichever is greater. 
Add V after package number. (LYS-YV-5) 
Consult factory for voltage and current ratings and quantity prices. 


Finish 


Gray, Fed. Std. 595, No. 26081. 


AJ/CSA 
UL recognized and CSA certified. (LYT-D under evaluation.) 


Accessories 


Overvoltage protection built in on LYS-D and LYS-K, 5V and 6V models, 
LYT-K and LYT-D 5V output only. Available as accessory on other models— 
see catalog. Rack adapters available; LRA-14 through LRA-17. Not all 
models fit in LRA-14 and LRA-16, see catalog. 

EMI suppression cover—see next page. 


Guarantee for 1 Year 
One year guarantee includes labor as well as parts. 





LU series specifications 


DC Output 
Voltage range shown in tables. 
Regulated Voltage 


regulation, line ........ 0.4% 
regulation, load ....... 0.85% single output models 
(all outputs and main output of LUT-12 


models, 1.0% second output, 
2.0% third output of LUT-12 
models (0 to full load, no pre- 
load required). 

ripple and noise...... 15mV RMS all models; 
200mV p-p for 12V and 15V 
models, 250mV p-p for 24V 
and 28V models. 120mV p-p 
for main output of LUT-12 
models, 150mV p-p for second 
and third outputs. 


regulated on 
LUT-12, no cross 
regulation) 


temperature 
coefficient ........ 0.02%/ °C (0.04%/°C for 
second and third outputs of 
LUT-12 models). 
AC Input 
PAG ce eee 105 to 1382 VAC, 47-440 Hz 


62% for LUS-8 models, 
66% for LUS-9 models, 
72% for LUS-10 and LUS-11 
models. 68% LUT-12-5125, 
70% LUT-12-5152, 5122. 


130-160 VDC 


efficiency minimum .. 


DC Input 


Overshoot 
No overshoot at turn-on, turn-off or power failure. 


Ambient Operating Temperature 
Continuous duty 0° to 50°C with suitable derating 
shown in table on page 2. 


Storage Temperature 
—30°C to+ 85°C. 


Overload Protection 

External overload protection, automatic factory 
preset electronic current limiting circuit limits the 
output current thereby providing protection for the 
load as well as the power supply. Internal failure 
protection provided by fuse. 


Overvoltage Protection 

Overvoltage protection is standard on LUS-9, LUS-10, 
LUS-11 and main output of LUT-12 models. For other 
models and second and third outputs of LUT-12 
models, see accessory pages in catalog. 





Cooling 
Convection cooled, no fans or blowers needed. 


DC Output Controls 

Simple screwdriver voltage adjustment over the 
entire voltage range of single output models and 
main output of LUT-12 models. Second and third 
outputs of LUT-12 models are fixed. 


Output Status Indicator 
LED indicates presence of voltage on single output 
models and on main output of LUT-12 models. 


Mounting 
One mounting surface, one mounting position. 


Input and Output Connections 
Heavy duty terminal block on front of chassis. 
Physical Data 


Package 
Model 


LUS-8 0.75 


Weight (Ibs.) 
Net Ship Size Inches* 


3.82x%:4.38 x 3.54 


3.82 x 1.46 x 6.02 
4.54x2.18x 8.66 





“Excluding terminal block 

Finish 

Gray, Fed. Std. 595, No. 26081. 

Accessories 

Overvoltage protectors available —see catalog. 
(Built-in LUS-9, LUS-10, LUS-11 and main output 
of LUT-12 models. ) 


Guarantee 

1 year guarantee includes labor as well as parts. 
Guarantee applies to operation at full published 
specifications at end of 1 year. 


A\ -Recognized 
CSA —Listed (LUS-11 and LUT-12 under evaluation). 


VDE under evaluation. 


LY series EMI suppressor accessory 


EMI suppression cover available as an accessory. 
Provides additional filtering sufficient for com- 
pliance with FCC Docket 20780, Class A con- 
ducted; perforated cover minimizes radiated 
emissions. Customer input and output connec- 
tions via barrier strips mounted on cover. (LYS-Y, 
LYS-X, LYS-W, LYD-Y, LYD-X, LYT-P, LYT-W, 
LYT-X models), and terminal board mounted on 
cover for LYS-P, LYS-D, LYT-K and LYS-K models. 
Ripple and noise when cover is used is 10mV RMS, 
35mV p-p for 5and 6V units. 15mMV RMS, 100mV p-p 
for 12 thru 28V units and duals. 


a ee 








Weight 

Cover For Use Lbs. Lbs. 

Model With Net Ship Price 
M-YDY-2 LYD-Y models 1-1/2 1-3/4 § 60 
M-YDX-2 LYD-X models 1-3/4 2 69 
M-YSD-2 LYS-D models 2-1/4 3-1/4 151 

M-YSK-2 LYS-K models 3-3/4 5 114 
M-YSP-2 LYS-P models 2-1/8 3-1/4 84 
M-YSW-2 LYS-W models 2 2-1/4 78 
M-YSX-2 LYS-X models 1-3/4 2 60 
M-YSY-2 LYS-Y models 1-1/2 1-3/4 60 
M-YTK-2 LYT-K models 3 4 144 
M-YTP-2 LYT-P models 2-7/8 3-1/2 109 
M-YTW-2 LYT-Wmodels 2 2-1/4 75 
M-YTX-2 LYT-X models 1-3/4 2 75 


Lambda LU/LY Series. 
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Because there’s no good time 
for a power supply to fail. 


EASTERN U.S. 


Massachusetts 
Maine 

Vermont 

New Hampshire 
Rhode Island 
Connecticut 
800-645-9420 


New York 
516-694-4200 


Pennsylvania 
New Jersey 
Delaware 
800-645-9420 


Maryland 

Virginia 

West Virginia 
District of Columbia 
800-645-9032 


Ohio 
Kentucky 
800-645-9032 


LAMBDA STAFFED SALES AND SERVICE OFFICES 


To contact the direct-factory Lambda Sales Engineer responsible for your account and located in your area, or to contact 
Customer Service for price, delivery or placing purchase orders, call as follows: 


N. Carolina 
S. Carolina 
Tennessee 


800-645-9032 


Georgia 


800-645-9032 


Florida 
800-645-9886 


Mississippi 
Alabama 
800-645-9886 


Puerto Rico 
516-694-4200 


CENTRAL U.S. 


Illinois 
Michigan 
Wisconsin 
Indiana 
800-645-9032 


Minnesota 
lowa 

N. Dakota 

S. Dakota 
800-645-9886 


Missouri 
Kansas 
Nebraska 
800-645-9886 


Texas 
Oklahoma 
Arkansas 
Louisiana 


800-528-1589 


WESTERN U:S. 
Arizona 


602-746-1011 


California 
Los Angeles 
800-528-4994 


California 

San Diego 
Orange County 
800-528-4994 


California 
Sunnyvale 
800-528-1589 


Washington 
Oregon 
800-528-1589 


Colorado 
Utah 

Nevada 

New Mexico 
800-528-4994 


Idaho CANADA 
Montana Lambda Electronics 
Wyoming 100C Hymus Blvd. 
800-528-1589 Pointe-Claire 
fos ean 
514-697-652 
602-746-1011 TWX: 610-422-3029 
Alaska 
602-746-1011 416-486-0794 
Vancouver 
604-222-2400 


Address All Customer Correspondence 
To: Lambda Electronics 

515 Broad Hollow Road, Melville, 

N.Y. 11747, TWX: 510-224-6484 or 6177 


LAMBDA 


ELECTRONICS 


DIVISION of Veeco INSTRUMENTS INC. 
® 








solutions for your 
design problems. Wy 
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EDN’s Buying Decision stud- Fyyg yam) 
ies will enable your suppliers to —“““*A 
serve you better. Let them know about your 
needs 1n switches for the equipment or sys- 
tems you design and receive informa- 
tion from manufacturers about 
switches that meet those 
application needs. 
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CAREER 


OPPORTUNITIES 


NEW KIND OF 

RECRUITMENT 

CENTER NOW 
OPEN 


Join EDN Career Opportunities, the 
new Recruitment Advertising 
Service Now in EDN. 





EDN Career Opportunities offers: 

1. SPEED. Late Closing Form 
means you can place your 
recruitment ad UP TO 7 DAYS 
before the magazine is mailed. 
Closes every other Tuesday at 
noon. 


2. SELECTIVITY. Your listing talks 
directly to the largest group of 
electronic design engineers 
available in the field. You get 
responses from qualified 
applicants. 


3. ECONOMY. Target Advertising 
reaches only those you want to 
recruit with no wasted circu- 
lation. 

See Contents Page 

EDN Career Opportunities is the one 

magazine that is read and preferred 

by more electronic design engineers 
in the EOEM than any other publica- 

tion. Our circulation is over 116,000 

(controlled), and we are published 

twice a month. 


Linda L. Sorbo 
999 Summer Street 
P.O. Box 3809 
Stamford, CT 06905 


(203) 964-0664 


340 





MICROCOMPUTER 
Design 
Courses 


Hardware, software, systems design. 
You can now learn about all aspects of 
microcomputers through EDN’s 
exclusive design courses. 








1980 Microcomputer Systems Reference (394 pages) . $6.00 
Features: EDN’s 5-chapter ‘‘ uC Operating Systems 
Guide and Directory’’, uP Directory, wC Support Chip 


Directory, wC Board Directory 


Designer’s Guide to Testing 
and Troubleshooting . P-Based Products............ $5.00 


Advanced Software Systems DesignCourse .......... $6.00 
(a step-by-step tutorial for a 16-bit uC disc operating 
system. 6 chapters) 


Software Systems Design Course .................. $6.00 
(a step-by-step tutorial for an 8-bit uC disc operating 
system. 7 chapters) 


Microcomputer DesignCourse .................... $6.00 
(11 chapters, 83 pages) 


EDN Software Design Course (90pages)............. $6.00 


(Add $2.00 to each of the above for non-USA surface mail 
$4.00 Air mail) 

BUY IN COMBINATION AND SAVE 

e Any two items—Deduct $1.00 

e Any three items—Deduct $2.00 

e Any four or more items—Deduct $3.00 


NOTE: Prices Effective November 1, 1981 

Payment must be included with your order. Make checks 
payable to: EDN Reprints. For quantities above 25 of each 
item, call Stephanie Schohan for quotes. (617)536-7780 x216 


Send to: uC Reprints/EDN Magazine 
221 Columbus Ave./Boston, MA 02116 








Please send: copies Designer’s Guide....... $5.00 
copies 1980 pC Systems 
ROIOFONCe. |. 8 iat as es $7.00 
______ copies Advanced Software 
Systems Design Course....... $6.00 
copies Software Systems 
DesignCourse .............. $6.00 
______ copies uC DesignCourse ...... $6.00 
copies EDN Software Design 
IG i Fe a Rees $6.00 
Total $ 


(Add $2.00 to each of the above for non-USA, 
$4.00 Air Mail) 


Name 

Title 

Company 

Address 

City State Zip 


Check or money order must accompany each order. 
No COD. MA residents add 5% Sales Tax. 


i a a ah pap tas pt il 
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manipulation language is similar 
in power to APL but requires no 
special terminal and _ permits 
matrix variables, constants and 
functions. Matrix operators in- 
Clude addition, subtraction, ma- 
trix multiplication, scalar multipli- 
cation, transpostion, horizontal 
concatenation, vertical concate- 
nation, comparison and summa- 
tion over selected rows and 
columns. Intrinsic functions in- 
clude inverse, determinant, solu- 
tion of linear equations, tran- 
scendental functions and 
probability functions. The Gener- 
al Linear Model procedure 
encompasses analysis of vari- 
ance, regression and analysis of 
covariance. S&H Computer 
Systems Inc, 1027 17th Ave 
South, Nashville, TN 37212. 
Phone (615) 327-3670. TLX 
786577. 
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Switching 
Power 


e 110/220 VAC INPUT 


e UL LISTED @¢ COMPACT SIZE 

e BROWN OUT PROOF e¢ SHORT CIRCUIT PROOF 
© CSA CERTIFIED e 50°C POWER RATINGS 
e HIGH QUALITY ¢ ECONOMICAL PRICE 


$169. single unit price. Volume discount for OEM’S 


Switching SPI 
Power Britis 


for proven 


reliability! 








Cost 


e OVERVOLTAGE PROTECTION 


4834 Veterans Highway 
Holbrook, N.Y. 11741 
Tel. 516/981—7231 
WevgeltV ies TWX: 510-220-1528 


LOGIC SIMULATOR. Aimed at 
design-verification and test- 
generation applications for com- 
plex VLSI ICs, CADAT (comput- 
er-aided design and test) is 
written in the C language and 
runs on DEC VAX computers 
under VMS or Bell Labs’s UNIX 
operating systems. Combining 
design and fault-simulation ca- 
pabilities, it provides simulation 
support for chip development 
from initial design stages 
through the generation of a 
manufacturing test and permits 
recycling of design-simulation 
data for test generation once a 
design is complete. Nine-state 
simulation accurately mirrors the 
behavior of bipolar and MOS 
technologies; transmission-gate 
models and a wired-bus element 
allow the software to model 
MOS circuits’ bidirectional signal 
flow. The software furnishes 






@ 












New revised edition— 
A user's guide. 
Discusses plastic optic appli- 
cations, techniques, mate- 
rials, tooling, coating, design 
and much more. Emphasizes 
injection-molded optics. 

Over 80 illustrations. 





CALL OR WRITE FOR CATALOG OF 65 TO 1100 WATT DC POWER SUPPLIES 
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U.S.precision lens 


incorporated 


3997 McMann Road 
Cincinnati, Ohio 45245 
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10-psec timing resolution; you 
can set independent rise and fall 
delay times for each device 
Output. Input is entered in 
English-language specifications 
that support macro and vector- 
manipulation capabilities. Fault- 
trace capability, a batch- 
processing mode and a random 
fault-sampling feature are pro- 
vided. Softron Inc, 116 Rte 17 
North, Upper Saddle River, NJ 
07458. Phone (201) 327-8014. 
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Need to Know? 


EDN’s advertisers stand ready to 
provide you with helpful design in- 
formation and other data on their 
products. Just circle the appropri- 
ate numbers on the Information 
Retrieval Service card. If your need 
is urgent, contact advertisers 
directly, and mention EDN. 


EDN: Everything Designers Need 


PLASTIC OPTICS 


Effective gi 
Switchers- : 


5VDC at 25A 


Model OFSV-5-25 


Send ____ copies of the HAND- 
BOOK. Enclosed is my check for 
$____($12 U.S.; $13 in Canada 
and $15 elsewhere). | may 
return it if not satisfied. 

Name 
Company 
Address 
City 


State ee sia se ee ID 





Country 


| athens’ coe eaten tng apes: Deer le cin iran tread or ghar Sue i eo cerrado: earn ay tam 
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MEASURE 
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Real Power 
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PG200D 
%, Power Gun™ 


probe 


DIGITAL PANEL INSTRU- 
MENTS. Plug-in options allow 
you to customize 800 Series 
units’ analog and digital interfac- 
es. The devices can stand alone 
or connect to pPs, printers or 
data loggers; they come in two 
versions: a 4'4-digit model with 
0.005% resolution and 0.01% 
accuracy, and a 31-digit unit 
with 0.05% resolution and accu- 
racy. For demanding industrial 
environments, the CMOS-based 
units can be configured to 
measure a wide range of 
electrical and process-control 
parameters, including ac and dc 
voltage and current, true-rms 
voltage and current, temperature 
and transducer outputs. Fea- 
tures include 0.56-in. LED dis- 
play, DIN-dimension Lexan case 
(metal case optional) and low 
power consumption for opera- 
tion from a wide variety of power 
sources. The units also provide 
an optional byte-programmable 
3-state BCD output, which is 
buffered, latched, DTL/TTL/ 
CMOS compatible and available 
either isolated to 1500V or 
nonisolated. Operating temp- 
erature range spans —10 to 
+60°C; MTBF, >71,000 hrs, per 
MIL-HOBK-217C. General Elec- 
tric Co, Instrument Products 
Section, 40 Federal St, Lynn, MA 
01910. Phone (617) 594-7011. 
Circle No 272 


DATA-LINE TEST SET. You can 
use Model 809B to troubleshoot 
and qualify voice-frequency da- 
ta-transmission circuits. As a 
stand-alone unit or part of a test 


Instrumentation 
& Power Sources 


system, the instrument provides 
more than 17 key tests, can be 
programmed with frequently 
used test values, furnishes 
stored and programmable cir- 


Cuit-conditioning specifications 


and provides operator prompts. 
Operating in manual or remote 
mode and using a GPIB or 
RS-232C interface, the portable 
unit measures transmission im- 
pairments in accordance with 
BSTR 41009. $10,950. Lear 
Siegler Inc, Sierra Electronic 
Div, 3885 Bohannon Dr, Menlo 
Park, CA 94025. Phone (415) 
321-5374. 
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TEST INTERFACE/FIXTURE. 
The pneumatically operated OB 
6000 receiver provides 6120- 
test-point capacity with discrete 
wiring or 5760 points utilizing a 
32-pin  ribbon-cable interface. 
Usable with virtually any ATE 
system, it comes with a choice of 
three cam-locking vacuum test 
heads capable of accommoda- 
ting loaded- or bare-board test- 
ing requirements. The cam- 
locking interface can also be 
adapted to manual and pneu- 
matic test heads for specialized 
applications. Other features in- 
clude built-in strain relief for 
base-receiver wiring and remov- 
able covers for bare-board 
testing. Base receivers, from 
$1995 plus $1 per point; test 
heads, from $350. Ostby & 
Barton Co, 487 Jefferson Blvd, 
Warwick, RI 02886. Phone (401) 
739-7310. 
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MODULATION METER. The 
2-GHz Model 2305 combines the 
functions of a conventional 
modulation meter, RF power 
meter, frequency counter and 
audio analyzer in one package. 
Tuning can be performed auto- 
matically to the strongest input 
signal with a typical acquisition 
time of 500 msec. For tuning 
where several strong signals are 
present, the instrument can be 
pretuned to a frequency entered 
via the numerical keypad or 
GPIB. The §8-digit frequency 
display indicates the input’s 
carrier frequency, the frequency 
error from a previously entered 


value or the modulation frequen- 
cy. The instrument can measure 
FM deviation to 500 kHz, phase 
deviation to 500 radians and AM 
depths to 99.9% with modulating 
frequencies to 300 kHz (50 kHz 
for AM). Other features include 
average-peak response, direct 
measurement of SINAD or 
distortion, RF power measure- 
ments from 10 mW to 1W and 
internal calibration. $7500. Deliv- 
ery, 60 days ARO. Marconi 
Instruments, 100 Stonehurst 
Ct, Northvale, NJ 07647. Phone 
(201) 767-7250. 
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LOGIC ANALYZER. Furnishing 


soft-key operation, Model 
PM3551 35-channel, 3-clock, 
15-MHz state analyzer can 
provide as many as 59 state 
channels as well as eight 


50-MHz-channel and four 300- 
MHz-channel timing facilities. 
Disassembly options include 
serial and IEEE-488 interfaces. 
Comprehensive triggering facili- 
ties are provided, as are 
selective data capture on soft- 
ware flow boundaries and transi- 
tional timing. Cursor prompting 
and menu or data display, 
selected using single-function 
keys, are also included. A 
high-level structured language 
facilitates triggering. The unit 
supplies If-Then-Else branching 
and counting and conditional 
branching to any stage in the 
trigger route. Also featured are 
selective data acquisition and a 
video monitor with split screen 
and soft scrolling. Philips Test & 
Measuring Instruments Inc, 85 
McKee Dr, Mahwah, NJ 07430. 
Phone (201) 529-3800. 
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WHAT'S 


SINGLE OUTPUT, 


SOWATTS 





AND UNDER 50 BUCKS? 


Our new SL30 Single Output Switcher. 


Actually, our new SL30 single output 
switchers run as low as $48 in 100 quan- 
tities. And just $41 for 500 quantities. But 
the best thing is that they’re Boschert 
switchers, incorporating leading edge 
switching technology to offer you the best 
price/performance ratio in the industry. 
They're available, off-the-shelf, in 5V, 12V/ 
15V (adjustable) and 24V/28V (adjustable) 
models. All designed to meet U.L., CSA 

. oe ea and VDE safety specs. 

| If you're looking for today’s best buy in 

power supplies, call your nearby Boschert 
distributor right now and ask him about the 
entire SL Series: Bell Industries, Compo- 
nents Unlimited, Future Electronics, 
Harvey Electronics, Marshall Industries 
and Pioneer Standard. 


BOSCHERT 

INCORPORATED 

384 Santa Trinita Ave. 

Sunnyvale, CA 94086 
(408) 732-2440 “~BOSChert 


See Us At Southcon in Atlanta, Jan. 18-20, Booth #1108 
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VECTOR ANALYZER. Model 
ZPV uses three modular plug-in 
tuners to provide »P-controlled 
frequency coverage over 10 Hz 
to 2 GHz. The basic unit consists 
of a dual-channel vector voltme- 
ter that measures magnitude 
and phase and a p»P-controlled 
analyzer section that weights, 








The optical encoder 


normalizes and converts the 
measured voltage vectors into 
the desired complex quantity. 
Programmable functions include 
Learn mode, status byte, SRQ 
and error messages, high-speed 
trigger, Internal and External 
modes, and different delineators 
or addresses. Automatic range 














that phases out phasing. 


PMI encoders’ patented pre-alignment features 
make assembly simple and fast. 











<< 


Getting highly accurate position and velocity 
information just got a lot simpler. It’s PMI’s 
Incremental Optical Encoder for high per- 
formance precision applications. 

Simply line it up mechanically. Our 
unique pre-alignment design works so well 
it's patented. An alignment ring, packaged 
- with the encoder, simplifies installation and 
eliminates phasing on your motor shaft. 

Easy alignment’s not all. PMI encoders 
offer track densities to 2540 lines and fre- 


quency response to 100 KHz. Five-volt electronics and sinewave or TTL out- 
puts are also standard. Choose either LED or incandescent lamps. And PMI 
encoders are available with single channel, with dual channels in quadra- 


ture and with index pulse. 


We've even got special options to help you in hard-to-fit applications. 
What's more, in OEM quantities, PMI encoders are available with non- 
standard track densities and voltages. You can also order line drivers, 
CMOS output and multiple tracks. Standard or option, you'll find every- 
thing you need for years of reliable operation. 


For more details call or write PMI Motors, : MOTORS 
4 Aerial Way, Syosset, NY 11791, (516) 938-8000. & ENCODER 


A division of Kollmorgen Corporation. 


GROUP 
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selection permits direct reading 
of a measured parameter; for 
swept-frequency operation and 
special display modes, ampli- 
tude and frequency autoranging 
facilities can be overridden. The 
analyzer can drive an X-Y 
recorder that plots amplitude/ 
phase or group-delay measure- 
ments, SWR, impedance or 
admittance—in real and imagi- 
nary components and in Carte- 
sian or polar form. An IEEE-488 
option permits programmable 
operation. Polarad Electronics 
Inc, 5 Delaware Dr, Lake 
Success, NY 11042. Phone 
(516) 328-1100. 
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DISTORTION - MEASURING 
SYSTEM. A comprehensive au- 
dio-distortion and _ noise- 
measuring system, Model 3501 
furnishes total - harmonic- 
distortion figures to better than 
0.0008% (—102 dB) and noise 
measurements to better than 
—120 dBm. Its built-in generator 
can deliver 30 dBm max to a 
600 load over the instrument's 
frequency range of 10 Hz to 100 
kHz. Providing automatic opera- 
tion and fast settling time, the 
unit can be configured with a 
fully balanced input and output to 
interface to telecommunications, 
broadcast and professional 
audio equipment. Four noise- 
weighting filters can be selected 
from a library of widely used 
weighting curves to meet inter- 
national noise-measurement 
standards. Other features _in- 
clude a frequency-selective volt- 
meter, variable-bandwidth mode 
and optional intermodulation- 
distortion measurement. From 
$2100. Delivery, 4 to 10 wks 
ARO. Amber Electro Design 
Inc, 4810 Jean Talon St West, 
Montreal, Quebec, Canada H4P 
2N5. Phone (514) 735-4105. 
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Omron’s LED-i uminate 7 
human-engineered fo 


First and foremost, a lighted pushbutton 
must communicate a condition clearly 
to the operator. To avoid operator error, 
it must also emit a sufficient amount of 
light. And when pressed, it must engage 
immediately, assuring precise control. 


A ehigue LED array (1) broadens and intensifies brightness 
(visibility up to 200 feet) without sacrificing low-power bene- 
fits (uses as little as 15 milliamps). 


The colored lens (2) and legend plate (3) can easily be seen 
from all sides. The lens can be removed by fingertip for quick 
changes of the legend plate. The colored plate (4) intensifies 
and broadens the light, expanding the viewing angle to a full 
120 degrees. And a special plunger case design (5) engages the 
switch at any angle—no matter where it is touched. These 
features, plus a superior switch design (6), combine to provide 
high reliability and positive switch performance. A3s are also 
available with fail-safe relamping mechanisms which permit 
switch removal without shutting down the panel. 


But some pushbuttons are too dim. 
Some can only be seen in a narrow 
viewing range. And others will engage 
only if pressed in the exact center, 
which invites error when multiple, 
rapid commands are initiated. 


Now there’s Omron’s new A3 series 
LEDs... illuminated pushbutton 
switches designed for total commun- 
ication. A3s are the brightest LED 
switches available. They also offer the 
broadest viewing angle. And, regardless 
of where they’re pressed, they engage 
every time. 


The bottom line: reduced operator errors. . . lower operating 
costs... high visibility... and extended switch life (up to 1 
million operations). 


Our broad line of pushbuttons and optional accessories in- 
cludes: incandescent lamp-illuminated switches; as well 
as barriers, switch guards, sockets and seal covers for all models. 






For detailed information, contact Omron Electronics, Inc. 
Control Components Division, 650 Woodfield, Schaumburg, 
IL 60195. Telephone: 312/843-7900. 


Take a closer look at any A3 switch and 
you'll see why they communicate 
more effectively. 











For a universe of exceptionally reliable components. 
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CRT CONTROLLER. A ROM- 
based MOS unit, the MC6835 
supports two screen formats; 
provides alphanumeric, semigra- 
phic and full-graphic capabilities; 
and has a programmable cursor 
register for control of cursor 
position. A refresh (screen) 
memory can be multiplexed 
between it and a uP, eliminating 
the need for line buffers or 
external DMA devices. Other 
features include mask-program- 
mable interlaced or noninter- 
laced modes; a 14-bit-wide 
refresh address, which accom- 
modates as much as 16k bytes 
of refresh memory; a 5-bit-wide 
row address, which permits as 
many as 32 scan-line character 
blocks; and 5V operation. Pin 
compatible with the MC6845, the 
unit comes in 1.0-, 1.5- and 
2.0-MHz versions. $5.95 (1000). 
Motorola Inc, MOS Micro- 
processor Div, 3501 Ed Blue- 
stein Blvd, Austin, TX 78721. 
Phone (512) 928-6863. 
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RF POWER FETs. DVD Series 
n-channel enhancement-mode 
power FETs spec 220V drain-to- 
source breakdown voltage 
(BVpss). Delivering 150W at 100 
MHz and 120W at 175 MHz, they 
provide power gains of 17 and 
10 dB, respectively, when oper- 
ated with Vpp of 100V. The parts’ 
high drain-to-source voltage rat- 
ings (Vps) suit them for Class A, 
B, C, D and E amplifier circuits 
operating to 300 MHz in HF/VHF 
military, industrial, aerospace- 
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radar and communications 
equipment. Maximum power- 
dissipation rating equals 240W, 
and the devices can absorb 
reflected power from load mis- 
matches equivalent to a 30:1 
VSWR. DVD150T, $72 (100). 
Siliconix Inc, Box 4777, Santa 
Clara, CA 95054. Phone (408) 
988-8000. 
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A/D CONVERTER. The mono- 
lithic triple-diffused TDC1025LIC 
is the IC version of its manufac- 
turer's 8-bit, 60M-samples/sec 
flash-converter board. The 
32,000-mil? chip dissipates ap- 
proximately 2W using a —5.2V 
supply and accepts analog input 
signals with a 25-MHz banda- 
width. Input range equals 2V; 
aperture error, <20 psec. Output 
drivers are open-emitter ECL. 
Differential outputs limit power- 
supply switching transients and 





optimize data transmission. You 
can produce two’s-complement 
and inverted data-output coding 
by inverting the output connec- 
tion. $485 (100). TRW/LSI 
Products, Box 2472, La Jolla, 
CA 92038. Phone (714) 457- 
1000. TLX 697957. 
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BIPOLAR TRANSISTOR. For 
linear applications such as 
voltage regulators, power ampli- 
fiers and deflection-yoke drivers, 
the LT10 uses _ ion-implanted 
ballasting and can _ dissipate 
200W at collector voltages to 
200V without safe-area restric- 
tions; all parts are tested at 
200W for 0.5 sec (without heat 
sink) with full rated voltage. f; 
equals 80 MHz, and the device 
furnishes speed and secondary- 
breakdown resistance compara- 
ble to that of VMOS transistors 
while retaining the low saturation 
voltage (0.65V at 12A) of bipolar 
transistors. Conservatively rated 
for a maximum junction tempera- 
ture of 200°C, the unit has its 
silicon die separated from the 
copper heat spreader by a 
molybdenum layer to match 
expansion coefficients and utiliz- 
es a hard gold-eutectic die 
attach. Oxide-passivated junc- 
tions and a nitride-passivated die 
are also employed. $14 for the 
140V version; $15.40 (100) for 
the 200V part. National Semi- 
conductor Corp, 2900 Semi- 
conductor Dr, Santa Clara, CA 
95051. Phone (408) 721-5000. 
TWX 910-339-9240. 
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STAY ON TOP OF THE 
PRINTED CIRCUIT INDUSTRY! 



























See an automated Printed Circuit Board ssi nce eee 
manufacturing facility in operation at nai gc es oa 
the world’s largest electronics production expo nine saat =) an 
Yale 
ajuda ay Saison 
Hy 


National Electronic Packaging and Production Conference 





i4i tet] | Packaging 


“1S §] Production 
Orelal (Tf Tale TES taliellifely Testing 





MARCH 1-3, 1983 N\A "late 
ANAHEIM CONVENTION CENTER CC 
ANAHEIM, CALIFORNIA SA 


Film Laminator 
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Automatic drill pinner 
(tooling holes) 
Stack of copper panels 


Computer 


sation COPPER DEPOSITION For prototype designers, 
PCB designers, manufacturers 
and buyers, testing/support personnel, 
and electronic engineers 














PLUS... THE “P.C. BOARDWALK” 


% bt = aie Me ee A short continuous journey through ten years of technological 
ost-effective equipment, tools, nNaraware, ; 

Supplies and feet henctiente to improve development in PCB manufacture! : 
productivity. Demonstrates new opportunities for P.C. designers, buyers, fabri- 

© OVER 800 EXHIBITORS cators, jobbers and others .. . how to upgrade equipment and 
The nation’s leading suppliers demonstrate their broaden capabilities for producing higher quality end-products. 
eee er This NEPCON exclusive represents a typical in-plant operation. A 

e JOB-ORIENTED sophisticated “busy board” with 10-mil lines and 10-mil spacing 
CONFERENCE PROGRAM will be produced — following every stage from artwork generation 
Experts share new techniques, systems, methods, through the final bare board. 


to help you do a better job. 


e EFFICIENT NEW FLOOR PLAN 


Saves you time by dividing exhibits into 5 major 
product areas. 


SAVE TIME. PRE-REGISTER NOW! FOR FREE ADMISSION TO EXHIBITS, MAIL COUPON 


TO: NEPCON WEST ’83, c/o Cahners Exposition Group, Cahners Plaza, 1350 E. Touhy Ave. 
P.O. Box 5060, Des Plaines, IL 60018 

















Cahners Plaza, 1350 E. Touhy Ave. 
P.O. Box 5060, Des Plaines, IL 60018 
(312) 299-9311 Telex: 82882 CEG CHGO 
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MAKE COPIES OF THIS COUPON FOR ASSOCIATES 


| 
! 
| eee send application for FREE ADMISSION to the exhibition; also include program 
etails. 
| 
| Name — 
: Job Title 
ORGANIZED BY | Company 

CAHNERS | Address 

oe 7 a ee Se a ei 
| Phone ( ) 
| 





LOUD & CLEAR 


a LO@ttotetolel Mintle) ce) 1-10 On ae) D 


“. Offers Best Quality Speech 
Wy yt Lowest Bit Rate 
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quality than market leader 
@ For voice mail systems 
Ralemiiasihe-cemey-Taleha aehiam-y- he 
ellite voice transmission 
@ Low-power CMOS design 
@ Fewest external 
rorelaalelelal-1an6-) 
@ Demo tape avail: 
able 


(Ofelahe- leh Mal lear; 
ST -Tuillorelalel ren tela Ware llele 
Products Division, P.O 

— Box 883 MS 53-035. 

‘»> Meibourne, Florida 32901 








CIRCLE NO 130 


ICs & Semi- 
conductors 























SHSET 3 UMaIT ENGIT 4 





SRAE ; 








LCD DRIVER. A 4-digit LCD decoder and driver IC, 
the TSC7211A incorporates four binary-to-7- 
segment decoders with latches, an RS oscillator 
with divider chain, an LCD backplane driver and 28 
LCD segment drivers on a 110X123-mil die. It 
accepts nonmultiplexed BCD or binary input data, 
latches and decodes a 4-bit input word into 
7-segment Code B output format and produces a 
display of zero to nine and E, H, L, P and -. 
Operating supply voltage specs at 3 to 6V with 
50-~A max current drain. The 28 outputs have a 
zero dc drive component for longer LCD life. The 
TSC7211AlIPL in 40-pin plastic DIP operates over 
—20 to +85°C. $5.50; TSC7211A/Y chip, $3.35 
(100). Teledyne Semiconductor Corp, 1300 Terra 
Bella Ave, Mt View, CA 94043. Phone (415) 
968-9241. TWX 910-379-6494. 
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A/D PERIPHERALS. CMOS A/D-converter ICs for 
8- and 16-bit w~P systems, the 8-line, 3-state TL530, 
-531, -532 and -533 include on-chip multiplexers 
and 16-bit analog and digital data registers. 
Complete data-acquisition systems, the bidirection- 
al-data-bus TTL-compatible parts provide on-chip 
circuitry to replace an 8-bit A/D converter, 
multiplexer, sample/hold and control [Cs. Models 
TL530 and -531 40-pin devices accept as many as 
15 analog inputs and 12 digital inputs. The TL532 
and TL533 are 28-pin versions that can handle as 
many as 11 analog and six digital inputs. In all 
versions, six of the inputs are multipurpose analog 
or digital. TL530 and -532 devices perform +12-LSB 
A/D conversions. TL531 and TL533 units are 
guaranteed to provide a maximum error of +1 LSB. 
All parts feature 300-u~sec max access and 
conversion times (at 85°). TL530, $8.97; TL531, 
$4.81; TL532, $7.34; TL 533, $4.32 (100). Texas 
Instruments Inc, SC-389, Box 202129, Dallas, TX 
75220. Phone local office. 
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BOARD-SHRINKING 
SLICs 


mp hOttotol0¥4i a | Ottetol el Ma) Felare)indal lemme) @ | Ox 
Decrease Board Area 50% 


@ Most integrated devices in the industry 
@ Cost-effective alternative to transformers and 
discrete components 
AW Mallelatt-s mr ol-talelaur alee elielol(Miamaulelatelit tlio ielaiy 
“\ @ Meets Bell and CCITT transmission requirements 


Contact Harris Semiconductor Analog Products Division, 
P.O. Box 883 MS 53-035, Melbourne, Florida 32901 


+t HARRIS 


“ARRIS 
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The E/M SCR power supply. 
It speaks for itself. 


I'm just one of hundreds of reliable E/M SCR models. 


My family is available from 500 to 10,000 watts DC. 


You can count on me for the best power supply value 
in the industry...fully programmable, 


with low cost and high efficiency. But don’t take my word. 
Contact E/M for more details. 





For catalog and more ELECTRONIC 
information call MEASUREMENTS 
TOLL FREE: 405 Essex INC Naohine NJ07753 
800-631-4298" "In NJ, AK, HI ped Chnada: call 201-922-9300. 
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MEET THE 
TOUGHEST 
SPECS WITH 


At Flex-Key, we can take your 
design concept and produce an 
engineered reality. We're military 
qualified suppliers of high relia- 
bility custom keyboards (full 
travel, micromotion, and medium 
travel) and touch panels (full 
travel, tactile bubble, conductive 
membrane, and conductive 
elastomer). 


Flex-Key provides more 
capabilities and higher reliability — 
manufacturing custom keyboards 
to fit the most hostile environ- 
ments. With precision-engi- 
neered Flex-Key products, you 
can specify options in key travel, 
circuit configurations, closure 
force, tactile feel, and graphic 
legends. - 

For more information call 
Flex-Key today or send for 
product literature. 

Flex-Key Corporation 

P.O. Box 1429 

Gloucester, MA 01930 

Phone: 617-281-2040 


FLEX-, EY 


a subsidiary of Rogers Corporation 
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ICs & Semi- 


conductors 


QUAD TRANSISTORS. Im- 
proved versions of MPQ12221/ 
22 npn and MPQ2906/07 pnp 
Series devices, these A-suffixed 
parts feature improvements in 
voltage breakdown (Vceo) and 
Nee ratings, boosting Vceo 10V 
for npn devices and 20V for pnp 
units. Hee min at 10 mA specs at 
35 and 75 for MPQ2221A and 
-2222A devices, respectively, 
and at 40 and 100 for 
MPQ2906A and -2907A parts, 
respectively. Vcesat) equals 1.6V 
for pnp units, 1.0V for npn 
devices. Typical gain-bandwidth 
product equals 350 MHz; total 
power dissipation for each 
transistor (T,=25°C) equals 
0.5W. MPQ2221A and 
MPQ2906A, $1.98 each; 
MPQ2222A and MPQ2907A, 
$2.15 each. Motorola Semicon- 
ductor Products Inc, Box 
20912, Phoenix, AZ 85036. 
Phone (602) 244-6455. 

Circle No 308 


CURRENT-LIMITER DIODES. 
The five devices in the JR Series 
furnish a choice of peak operat- 
ing voltages ranging from 135 to 
240V and come in TO-92 plastic 
packages. Each specifies limit- 
ing as low as 0.9V, dynamic 
impedance of 3 MQ and 
360-mW power dissipation. With 
drift-free performance over tem- 
perature and time, the units 
operate over —55°C to +135°C. 
You can use one of these 
devices instead of two J552-type 
diodes in series to serve a wide 
range of applications. $0.34 to 
$0.39 (10,000), depending on 
peak-voltage rating. Siliconix 
Inc, Box 4777, Santa Clara, CA 
95054. Phone (408) 988-8000. 
Circle No 309 


CMOS FLIP FLOP. Pin-for-pin 
compatible with standard 74LS 
edge-triggered flip-flop circuits, 














the D-type G74SC374 operates 
at speeds approaching those of 
low-power-Schottky and TTL 
bipolar devices. Produced with 
the ISO-CMOS process, it has 
low input-power requirements 
and features improved noise 
margins and typical propagation- 
delay time of 55 nsec. Available 
in industry-standard 20-pin 
Cerdip and plastic packages, the 
part operates from a 5V supply 
over —40 to +85°C. $4 in 
Cerdip; $2.65 (100) in plastic. 
GTE Microcircuits, 2000 W 
14th St, Tempe, AZ 85281. 
Phone (602) 968-4431. 

Circle No 310 





















MOS SCRs. MCR1000 Series 
devices furnish a power 
MOSFET’s advantages of high 
input impedance and fast turn-on 
time and the regenerative latch- 
ing action of a thyristor. They 
were developed from vertically 
structured TMOS transistors. by 
changing the substrate doping 
from n* to p*. The 4-layer 
structure (pnpn) creates the 
2-transistor equivalent with the 
latching feature of SCRs and the 
gate-drive and switching charac- 
teristic of MOS transistors. For 
very-high-speed, high-current- 
pulse applications, the 15A units 
feature dv/dt of 1000V/ysec at 
Ty=125°C and 200-nsec max 
switching at T;=250°C. $5.20 to 
$6.90 (100), depending on peak 
forward blocking voltage. Moto- 
rola Semiconductor Products 
Inc, Box 20912, Phoenix, AZ 
85036. Phone (602) 244-6437. 
Circle No 311 
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Millimetre-wave beam-lead diodes 
accommodate production handling 


Designed for use in millimetre- 
wave receiver circuits, the 
DC1346 beam-lead mixer and 
detector GaAs diodes feature 
good mechanical strength for 


ease of handling in production. 


The devices make use of a 
low-melting-point glass frit for 
low capacitance and strength 
and spec typical beam-pull 
values of 4g. Aimed at applica- 
tions such as terminally guided 
submunitions, they furnish 
2.5-um junction diameters de- 
signed for 60- to 300-GHz 
operation and spec 2500-GHz 
cutoff frequency. 

Key characteristics include 
series resistance of 60 (100 
max), total capacitance at zero 


The D2 Series 
‘Mini BarCode 
Reader 





Designed for 60- to 300-GHz use, these 
beam-lead diodes feature 4g pull 
strength. 


bias of 0.03 pF (0.04 pF max) 
(junction capacitance of 0.01 pF 
and stray capacitance of 0.02 
pF), breakdown voltage of 2V 
min at 10 pA, and ideality factor 
of 1.15. Maximum input power 
equals 150 mW ew, 300 mW pk 
(estimated). 

The glass-strengthened pack- 
age measures 300 wm square 
and has 250-um leads. £60 to £90 
(1000). Delivery, 16 wks ARO. 

Marconi Electronic Devices 
Ltd, Doddington Rd, Lincoln 
LN6 OLF, UK. Phone (0522) 
688127. 

INQUIRE DIRECT 


Skan-A-Matic presents the D2 Series .. . 
a mini bar code reader that adds decoding capability 
to your data collection system. 

The D2 features a hand-held code pen for on-site 
reading of Interleaved 2 of 5, Code 3 of 9, and Codabar 
code formats. It automatically identifies the code 


scanned, decodes it, and transmits the 
data to your computer. 


The two RS232C ports on the D2 


enable your computer to communicate 
with either the reader or a data terminal 


and allow it to receive wanded or 
keyboard data. Handshaking circuitry 
assures that only one device can 
transmit at any time. The D2 package 
has an external power pack for RFI 
and EMI isolation and to keep size and 
weight to a minimum. 
Write or call us today for more 
information on the D2 Series, and our 
verteatile line of bar code components 
a ang Sie eeiiee 


See Us At Booth #926 
at Southcon PHOTOELECTRIC/BAR CODE COMPONENTS AND SYSTEMS 


P.O. Box S, Elbridge, NY 13060 Phone: 315-689-3961 
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LCD DRIVER. The single-chip 
PCF2112 duplex device can 
drive LCDs with 32 segments. 
Accepting serial data input from 
a pP, it's aimed at low-voltage 
applications. The device re- 
quires a 2.25 to 6.5V supply and 
consumes 10 pA; it works over 
—40 to +85°C. Encapsulations 
include 40-pin plastic DIP or 
plastic flatpack; the latter is the 
same as the 24-pin SO arrange- 
ment but with leads on a 
0.762-mm _ (30-mil) pitch. NV 
Philips’ Gloeilampenfabrie- 
ken, Elcoma Div, Box 523, 5600 
AM, Eindhoven, The Nether- 
lands. Phone (040) 79 11 11. 
INQUIRE DIRECT 


MULTIMETERS. Handheld 3'%- 
digit DMMs in the 2000 Series 
accommodate applications in 
maintenance, providing a variety 
of ergonomic features. They 
feature probe connections on the 
top of the case with direct-entry 
prods for 1-handed operation, 
plus 3'%-digit LCDs located at 
the base to make the most of 
available light—when_ probing 
points inside a cabinet, for 
example. Functions are selected 
via two dustproof slide switches, 
and a 3-position stand allows 
you to use the devices on a 
bench or hang them from a 
hook. Two models (£69 and £85) 
are designed for general- 
maintenance applications, with 
the lower priced version incorpo- 
rating a buzzer socket for simple 
reference to the display and the 
more expensive unit having a 
special current socket (with 10A 





range) plus alarm that indicates 
if you're in the wrong mode. A 
third instrument (£97) especially 
serves vehicle testing and fea- 
tures an option kit including 
temperature and high-current 
(1500A) facilities. Thorn EMI 
Instruments Ltd, Archcliffe Rd, 
Dover, Kent CT17 Q9EN, UK. 
Phone (0304) 202620. 
INQUIRE DIRECT 





From... @yvyenaire 


. -OVENS FOR TO5 
CRYSTAL. TRANSISTOR, IC OR OTHER 
Temperature Sensitive Component in T05 Case 







Model TOSC 
at 









Model TOSP 







‘a 





e Solid state proportional control circuitry 

e Miniature size—only 0.50" high X 0.75" diameter : 

e 5VDC to 28VDC heater voltage * 

e Select any oven cavity operating temperature ‘ 
from 35°C to 95°C in 5° increments. 

e Low power—0.5 to 0.9W nom. at stabilized +25°C ambient 

e Temp. stability =3°C typical for —30°C to +60°C 

e Warm up from —30°C—3.0 minutes max. 

e T05P—component cavity opening in bottom of oven 

e 105C—component cavity access by removing top cover 


OVENAIRE-AUDIO-CARPENTER 


Division of Walter Kidde & Company, Inc. 706 Forrest Street 


Charlottesville, Va. 22901 
804-977-8050 e TWX 510-587-5461 
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—e@ _Partnerships 
: - wanted 


3 | Let's combine our 
cant, 50 years of microphone 
| experience with your 
acoustical requirements and 

_ solve your OEM transducer 
| problems. 









For 50 years Telex and its Turner Microphone Division 
have been supplying acoustical transducers to the biggest 
OEM names in the industry. In many cases, we have just 
what you need to meet the specifications of your speaker/ 
mic or sensing application. But don’t get the idea that we 
try to force our standard product into your project. We 
specialize in the custom design of electret, dynamic and 
ceramic transducers. Off-the-shelf, tailored or custom 
transducers; for communication, data processing, tone 
enunciation, security, speech recognition or any acous- 
tically oriented transducer requirements. For further 
information contact the OEM sales department. 


TELEX. 


TELEX COMMUNICATIONS, INC. 


9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A. 
Europe: 22, rue de la Legion-d’'Honneur, 93200 St. Denis, France. 
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RODUCT MAR 


This advertising is for new and current products. 










Please circle Reader Service number 
for additional information from manufacturers. 


LOSING TIME, MONEY, AND HAIR 
OVER MACHINE LANGUAGE 
PROGRAMMING ? 


WITH TRANSWAVE’S NEW 


-8073 ASSEMBLER: 


1 HEX CODE HEADACHES 
ARE NO MORE... 


Half size crystal can relay 



















PICO’s Ultra-I Miniature 
HIGH “Q” INDUCTORS 
Pico Electronics has developed four lines of 
ultra-miniature HIGH “Q” precision inductors. 
These units are very stable with temperature and 
meet MIL-T-27D (TF5R20ZZ). Smallest possible 
size .305” X.250” ht. (max).All units contain a 
magnetic shield and exhibit extreme resistance 
to thermal shock. Useful frequency make from 
400Hz to 2 megahertz. 
Send for literature on HIGH “Q” inductors which 
include photos, drawings, selection guide and 
prices. 
PICO ELECTRONICS, INC. 
453 N. MacQuesten Parkway 
Mt. Vernon, NY 10552 
Telephone: 914/699-5514 
Call Toll-Free: 800/431-1064 
CIRCLE NO 152 



























ClIl’s popular HFW, half size crystal 
can relay features contact ratings for 
QPL models up to 3.0 amps; commer- 
cial versions available with contact 
ratings up to 5.0 amps. Coil voltages 
are 5.0 VDC through 48.0 VDC. Other 
features include hermetically sealed 
enclosure, variety of terminals and 
mounting styles, and excellent RF 
switching. Measures .410” square by 
.810” in length. 


@I| Communications Instruments, Inc. 
P.O. Box 520, Fairview, NC 28730 
1-800-438-3521 
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RESIDENT ASSEMBLER SUPPORTS INS8073— 
The “8073 Assembler” is a fully self-contained 
floating-pass assembler designed to run on 
any host 8073 system. The full 807X instruc- 
tion set is supported. This 4K assembler is 
provided on two (2) 2716’s and requires ¥2 to 
1K RAM allocated to it for table usage. The A-2 
Assembler supports labels and remarks and 
contains 14 macro assemblers. $190.00 with 
documentation. Disassembler (D-2), $50.00. 
TRANSWAVE CORPORATION, Cedar Valley 
Building, Vanderbilt, PA 15486. (412) 628-6370. 
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NEW! LOW COST 
COMPACT 
PROTOCOL CONVERTER 














Here’s how to turn your ue ae | 
telephone into a control device Connects any aavaohiniaue peripheral device 
: to IBM Bisync network. 
Teltone has 10 DTMF Receivers, the largest @ (Operates with IBM Bisynce 2770, 2780/3780, 
selection in the industry. One will meet your 3271, 3275, and 3276 protocols. 
needs. Now you can turn the phone system ® Uses low-cost multi-vendor equipment... 
into a control network. Teltone receivers out- 



































VME BUS MODULES FROM MIZAR 
VME BUS MODULES - Looking for 16 bit power in a 
small size? Look to single width (100160 mm) VME bus 
modules from Mizar Inc. We offer a complete line. All are 
available for immediate shipment. 









reduces network costs. 


































VME8058 8 Slot Motherboard VME8205 Bytewide Memory : : : @ Ideal for OEM applications...only 8.1” W x 

VME8000 System Controller VME8300 Quad Serial Port perform others in noisy environments and 6.3” D. 

VME8100 68000 VME8305 Dual Parallel operate over a wide dynamic range. For e Compact, easy to install and configure. 
CPU/ROM/RS232 VME8400 Floppy Disk Cont. PABX’s, radio-to-telephone, computer, and ® Low price...under $1000 in 100 unit 






quantities. 
LEVEL TWO SYSTEMS 
14 Dudley Street 
Reading, MA 01867 
(617) 942-0075 
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peripheral interfaces specify Teltone DTMF 
Receivers. Call Teltone, Box 657, Kirkland, 
WA: (800) 227-3800 ext 1130, (In CA: (800) 
792-0990 ext 1130). 


Teltone, Corporation 
CIRCLE NO 155 


VME8105 68000 CPU/ROM/RAM VME8900 Debug Monitor 
VME8200 128K Dynamic RAM 













= _—MIZAR 302 Chester Street 
e St. Paul, MN 55107 

INC. (612) 224-8941 
CIRCLE NO 154 
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POWER FET AC/DC SOLID STATE RELAYS 
New 685/690 Power FET SSR’s feature low 
on-resistance (0.3 ohms), no offset voltage, 
1500V opto-isolation, hybrid microelectronic 
assembly to MIL-R-28750 & MIL-883, CMOS 
or TTL compatible, Schmitt trigger, 3.8 to 32V 
control voltage, 1.3A load, low EMI & high 
noise immunity. OC or AC units available at 
$38 ea for 500 pcs. For low level switching, 
isolated line drivers, current loop switches, & 
servo control. Teledyne Relays, 12525 Daphne 
Ave., Hawthorne, CA 90250, (213) 777-0077 
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$73.80" 


Single Board Computer 


6800 MPU, serial I/O, parallel 1/O, RAM, 
EROM, 44-pin 412” x 612” PCB 


EXPANSION MODULES 

RAM, ROM, CMOS RAM/battery, analog 
1/O, serial |/O, parallel 1/0, counter/ 
timer, 488 GPIB, EROM programmer, 
power fail detect/power on reset 


Wintek Corp. 
Lafayette, IN 47904 
317-742-8428 
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MULTIBUS™ INTERFACE & PROTOTYPE 
Prototype QUICKLY and EASILY. 100% of 
Multibus interfacing circuitry included. 20- 
bit Address, 8/16-bit Data. Delivery from 
stock. 
Multibus™ Intel Corp. Model #PR 80A 
Price: $355 each 
ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 
Toll Free (800) 854-7086 
In California (619) 292-0242 
TLX 910-335-1169 
MULTIBUS PROTOTYPE WITH INTERFACE 
CIRCLE NO 163 
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Co ts 
on 2942 Dow Avenue 


Tustin, California 92680 
(714) 544-997 


EXPECT A LOT FROM SHELLY COMPONENTS 
CIRCLE NO 158 


subsidiary of Datatron. inc. 





256K STD BUS DRAM 
The DRAM-256 dynamic memory card provides 
256K bytes of memory that is easily configurable 
in 8K segments over a possible 4 MB memory 
array. Multiple cards may be used to fully popu- 
late the 4 MB array. Designed for multitasking, 
simulating a high speed disk or simply as a 64K 
system memory card. Memory requirements 
greater than 64K are accomplished by bank 
switching through a user selectable |/O write 
port. 
Speeds to 6MHz 
Prices start at $445.00 
Full line of STD Bus Products 
Computer Dynamics 

105 S. Main St. 
Greer, S.C. 29651 

(803) 877-7471 
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COMPUTER LINE CONDITIONER 


The ES-500 Line Conditioner protects computers 
and peripherals from AC power line fluctuations. 
Brownouts, voltage surges and voltage spikes 
are 99.5% of all power problems causing com- 
puter malfunctions. 

The ES-500 ferroresonant 500VA unit provides 
line isolation, regulation and noise suppression 
inacompact, attractive package. Meter monitor- 
ing optional. 
Available from stock Part No. ES-500 
| Price: $385 


ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 
San Diego, CA 92123 — (619)292-0242 
Toll Free (800)854-7086 
TLX 910-335-1167 
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Cost Effective Keyboards! 


The IEE-THRIFTSWITCH has been 
™ designed for com- 
mercial key board 
y applications 
H where 
a low- 
profile, 
: reliable 
y mechanical 
switch 
matrix is 
required. 
Each key. 
has a 
positive 
tactile feedback and is available in 
3x4 and 4x4 configurations. Gold 
contacts and electrostatic shield- 
ing make these keyboards a quality 
investment Circle 176 for immediate application 


Circle 177 Reference Material 
INDUSTRIAL ELECTRONIC ENGINEERS, INC. 
7740 Lemona Ave. @ Van Nuys. CA 91405 
Telephone (213) 787-0311 @ TWX 910-495-1753 
x 
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PORTABLE VDT EMULATOR 


The TransTerm 2 has a single line 80 char- 
acter LCD display, 24 line buffer, 58 key 
membrane keyboard and communicates in 
RS-232 serial asynchronous ASCII with 20 
ma C/L or RS-422 optional. Half/full duplex, 
8 baud rates and parity are switch selectable. 
Display supports 96 char. upper/lower case 
ASCII with cursor and audible bell code. | 
Powered by 115VAC or 8-16 VDC. 


COMPUTERTWISE, inc 


4006 E. 137th Terrace 
Grandview, Missouri 64030 
(816) 765-3330 
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MULTIBUS 256K PROM BOARD 
The PROM 64/256 meets Multibus EPROM 
needs with memory capacity from 64 to 
256K. Uses 2732, 2764, or 27128 EPROMs, 
allowing upgrading as EPROM needs 
expand. 8 or 16 bit compatible and 24 bit 
address selection. 
Delivery from stock Price $465 
ELECTRONIC SOLUTIONS 
5780 Chesapeake Ct. 

San Diego, CA 92123 — (619) 292-0242 
toll free (800) 854-7086 TLX 910-335-1167 
CIRCLE NO 165 
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THE CY512 INTELLIGENT 
STEPPER MOTOR CONTROLLER 


offers on-chip storage of control programs 
25 high level commands, absolute and 
relative position modes, 8000pps, 
position readout, accel/decel, 

automatic direction, 

synchronizing 

inputs and 

much 


more. 


40pin, “AN 

+5 volt, 

simple TTL 

interface to any 

microcomputer I/O port. 

ASCll and Binary programmable. 
$145 ea ($10/100K) 


Cybernetic Micro Systems 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 Telex: 171-135 attn: Cybernetic 
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GET BIG 
RESULTS 


WITH 
PRODUCT 
MART ADS 


Reach over 117,000 Readers 
— ALL SPECIFIERS of 
electronic components 

and equipment 
for only 


$500 
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INTERNATIONAL CORDS AND CORDSETS 


Standard cords for use in European countries, 
Australia, U.S. and Canada are available from 
stock or with shorter delivery times than 
custom cords. Cords have approvals at VDE, 
SEV, SEMKO, and other national test agencies 
as well as CSA certification and UL listings. 
Power supply cords can be installed per- 
manently; cordsets with CEE-22 connector 
are detachable. Bulk cordage is available in 
sizes 3 x 0.75 mm?, 3 x 1.0 mm?, and 
3x%1.5.mm’. 


Panel Components Corporation 
P.O. Box 6626 
Santa Rosa, CA 95406 
707/523-0600 
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THE CY360 INTELLIGENT 
WAVEFORM SYNTHESIZER 


offers the most powerful and flexible 
source of audio and low frequency 
waveforms. Stored program 
generation of both 

standard and 
user defined 


+5 volt, 
simple TTL 
interface to any 
microcomputer I/O port. 
ASCII and Binary programmable. 
24 Instructions. $195 ea ($75/100) 


Cybernetic Micro Systems wi" \S \ 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 ‘Telex: 171-135 attn: Cybernetic 
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custom 
“Hi-Rel” 
magnetic 

components 
like nobody 
else’s! 


Chokes 
Inductors 


Magnetic 
Amplifiers 


Transductors 
Transformers 













Extra “Hi-Rel’’ performance = long term “fail safe’ reliabil- 
ity * repeatability « meets MIL-T-27 and MIL-T-16315 standards 
* allcomponent materials are one temp. class above max. operating 
temp. requirements = 100% testing = total documentation 
When “ultimate performance” is the minimum 
acceptable level write FOR CATALOG 


en OAs 
op) 
TORWIC 
iN UU 
% New Hampshire Ave. and Route 70, Lakewood. N.J. 08701 » (201) 364-1800 * TWX (201) 363-1611 
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ELECTRONICS 
INCORPORATED 





SEALED RELAYS > 


FEME/Projects Unlimited offers a choice 
of three sealed relays made for 
automatic soldering/washing. 


@ Perfect for modern production 
techniques. 

@ Choose from a variety of contact 
combinations, coil voltages and 
current ratings. 

Contact FEME’s U.S. distributor: 


Projects Unlimited, Inc. 
3680 Wyse Road, 


Dayton, Ohio 45414. faa DIOJECIS® 
(513) 890-1918. unlimited 
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THE CY300 INTELLIGENT 
LCD/CONSOLE CONTROLLER 


interfaces single-board or single-chip 
computers to 16 character 5x7 dot 
matrix alphanumeric LCDs. 

Replace an entire CRT 

with CY300, LCD, 

and keyboard. 


40 pin, 

+5 volt, CMOS, 
64 character font, 

Parallel and Serial 

interface to any micro- 
processor. $65 ea ($27/1000) 


ear Ne \ 
Cybernetic Micro Systems 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 _—‘ Telex: 171-135 attn: Cybernetic 


wh, % 
wi " ki 
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Computer 
Discounts 


Printers, Terminals, 
Modems, Systems 








All Major Brands @ Best Prices 
We back-up everything we selll!! 


@ Signalman MK1 or MK2 $87.69 
@ Okidata Microline 80 $335.95 
@ Hazeltine Esprit $$ call $$ 


We have Kaypro II in stock now!!! 


KOPAK Creations, Inc. 

d/b/a Computer Discount Services 
P.O. Box 1076, Radio City Station 
New York, NY 10019 
(212) 757-8698, 757-9774 
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8001 CPU The8001 CPU isan 8088 based, 
STD bus card. Provisions for an 8087 arith- 
metic coprocessor and four 28 pin sockets 
for RAM, PROM, EPROM, or E27PROM allow 
unusual versatility. Two RS-232-C channels 
and an interrupt controller are provided. Avail- 
able address space is 20 bits wide. Upto64K 
of on board memory can be mapped outside 
of the 64K available on the STD bus. Flying 
bus allows access to the upper four bits. 


Electron Machine Corp. 
P.O. Box M, Umatilla, FL 32784 
(305) 889-2482 
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IEEE-488 DATA ACQUISITION. 
The DMS550A data-acquisition 
system can digitize 128 analog 
signals with resolution of 13 bits 
(12 bits plus sign). Phase- 
locked-loop circuitry synchroniz- 
es the ADC’s integration period 
to mains frequency (50 or 60 Hz) 
and allows the card to achieve 
series-mode noise rejection >60 
dB min. Gain is programmable 
from 1 to 2048 in 12 ranges, 
permitting digitization of analog 
inputs from +5 mV to +10.24V 
FS. Software control of input 


PRECISION MECHANICAL 


COMPONENTS rromstock 


48,523 DIFFERENT PRODUCTS 
ARE IN OUR NEW,544 PAGE CATALOG 
AND DESIGN GUIDE 


NEW MANUALB1 


is YOURS 


FREE 


GEARS, SHAFTS, CHAIN, 
LINEAR COMPONENTS, 
BEARINGS, SPROCKETS 
MINIATURE DRIVE SYS- 
TEMS, TIMING BELTS & 
PULLEYS, COUPLINGS, 
HARDWARE, O-RINGS, 
ROD WIPERS, HELICAL 
GEARS, BREADBOARD 
KITS, ENGRAVED DIALS 
& INDEXES ,WASHERS, 
DIFFERENTIALS, RACKS 
INSTRUMENT PLATES & 
HANGERS, CABLE DRIVE 
SYSTEMS, ANTI-BACK- 
LASH GEARS , GENEVA 
MECHANISMS, SYLENT 
CHAIN, TOOLS, DESIGN 
DATA,REFERENCE AND 
TECHNICAL TABLES, 
METRIC CONVESIONS 


CALL OR WRITE TODAY 


M. 
WINFRED M. BERG INC. os eer 


499 OCEAN AVENUE 


EAST ROCKAWAY, L.1.,NY. 11518 516-599-5010 
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configuration accommodates 
single-ended or differential in- 
puts on each channel. The card 
is configured via eight plug-in 
modules. £972. Di-An Micro 
Systems Ltd, Mersey House, 
Battersea Rd, Heaton Mersey, 
Stockport, Cheshire SK4 3EA, 
UK. Phone (061) 442 9768. 
INQUIRE DIRECT 





COUNTERS. Suitable for fast 
and slow counting and control 
applications, the NE658 multi- 
preset counter accommodates 
as many as 20 code switches; 
the NE659, as many as 60. Four 


ype Me 
ty 


%. 
WV. 
Berg. Inc. 


basic versions are available: 
add, subtract, step-program add 
and step-program subtract. Use 
of PMOS/CMOS circuitry im- 
proves the units’ interference 
immunity. Counters may have as 
many as 10 independent preset 
Outputs or five presets without 
intermediate reset (the step 
program), each with its own 
output. Depending on the num- 
ber of presets, the predeter- 
mined figures can have as many 
as six digits. The counters have 
red 7-segment displays with 
11-mm-high digits; leading ze- 
roes are automatically sup- 
pressed. Code switches are set 
by means of positively acting 
pushbuttons. Irion & Vosseler, 
Zahlerfabrik, Postfach 3360, 
7730 VS Schwenningen, West 
Germany. Phone (07720) 69 91. 

INQUIRE DIRECT 


for MULTIBUS’ 


Ziatech... the GPS specialist 
offers 5 GPII3 interfaces 
For MULTIIUS 


The tot Rod: ZT 85/38 operates 
with DMA at speeds up to 250K 
bytes/sec. for demanding applications. 


The Brain: ZT 80 relieves the CPU 
of GPIB overhead with its independent 
on-board microprocessor. 


The Miser: ZT 85/18 performs the 
full set of GPIB controller functions 
at the lowest cost in the marketplace. 


For information, write or phone 


Ziatech Corporation 
3433 Roberto Court 

San Luis Obispo, California 93401 

(805) 541-0488 


MULTIBUS is a trademark of the Intel Corporation 
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INTERFACE CONVERTER. The 
PIT black-box converter for 
RS-232/V24-based interfaces 
copes with asynchronous- 
protocol differences in areas 
such as handshakes, code 
conversion and transmission 
parameters, as well as synchro- 
nous protocols such as IBM BSC 
2780/3780, 3270 emulation, 
MSV1/MSV2 and local net- 
works. Inside the box is a 
wP-based translation system 
with a program covering a range 
of conversions: Users configure 
the unit by selecting Program or 
Setup mode (via the only switch 
on the box) or can perform 


custom conversions using only a 


terminal. Setup parameters re- 
side in battery-backed RAM, 
allowing modification at any 
time. When programming is 
finished, the switch is set to the 
Run position, and the unit is 
ready for operation. The box 
measures 75x100xX275 mm 
and comes with power supply 
and filter. From 1795 Guilders. 
Incaa BV, Postbus 211, NL- 
7300 AE Apeldoorn, The Nether- 
lands. Phone (055) 55 12 62. 
INQUIRE DIRECT 


WATERPROOF RACKS. Uni- 
rack Soft 19-in. racks come 
sealed to IP54 waterproof stan- 
dards for a 150- to 200-DM 
premium. This enclosure system 
features a decorative aluminum 
extrusion with rounded edges at 
the front that permit mounting of 
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a door with either sheet-steel or 
plexipaneled front. Shelf adjust- 
ment on the four vertical posts 
occurs via T-grooved mounting 
extrusions that accept spring- 
nuts, with the help of a 
measuring tape fitted inside 
each groove for precise, rapid 
adjustments. You can order 


stationary or mobile units. Knurr 
AG, Postfach 82 03 69, Schatz- 
bogen 29, D-8000 Munich 82, 
West Germany. Phone (089) 4 
31 94 0. 

INQUIRE DIRECT 





with the 


finest 


Stacoswitch has the right switch/indicator for your application. 
Select from the finest, with the widest range of standard options. 
4-lamp or single lamp illumination; choice of circuitry, switch action, 
and type of termination; square, rectangular, or round display 
pushbuttons; plus a multitude of legend display options. Matrix 
mounted or individual mount, QPL or industrial grade. ..whatever 
your design requirement there’s a Stacoswitch unit to meet your 


needs. 


Along with the finest design and performance features you also get 
realistic delivery schedules you can rely on. Check Stacoswitch’s 
competitive pricing, easy cost saving installation, and low 
maintenance and you'll find it costs no more to get the finest. 


FREE! Write today for descriptive catalogs. 


=> 1139 BAKER STREET * COSTA MESA, CALIF. 92626 
® (714) 549-3041 * TWX: 910/595-1507 


Other STACO Company products: Custom Transformers, STACO 





TRANSPOWE 


R, Richmond, Indiana. Variable Transformers, STACO 


ENERGY PRODUCTS, Dayton, Ohio. 
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IC second sources 

This short-form catalog high- 
lights its supplier's four expand- 
ed product areas: military ICs, 
dual transistors, op amps and 
DACs. It provides specs for 6- to 
18-bit DACs and OP-01 to 
OP-37 op amps. The 12-pg 
booklet provides packaging data 
and lists performance/temp- 
erature ranges for second- 
source parts for Analog Devices, 
PMI, Hybrid Systems, Siliconix, 
Harris and Intersil devices. It 


When reliability in a 
power zener is essential, 
Semicon has the answer. — 
These new 5 watt military 


zeners offer surge protection 


twice as great as conventional 


10 watt zeners. As perfect alternatives to 
the older “double slug” zener diodes, 
these advanced devices give unsur- 
sl 


passed performance from 5. 
through 400 volts. 





describes devices that come in 
die form and with -883B process- 
ing. Micro Power Systems Inc, 
3100 Alfred St, Santa Clara, CA 
95050. 


Circle No 290 


Designing linear 
semicustom ICs 
Designing Low-Frequency Fil- 
ters on the CMOS Monochip 


discusses semicustom-IC theory 


and design techniques and 
provides examples of  low- 
frequency switched-capacitor fil- 
ters that can be implemented on 
the MLA, a CMOS Monochip. 
Low-pass-, high-pass- and 
bandpass-filter examples are 
also included. The 22-pg app 
note examines design tables, 
computer - analysis programs 
and breadboard - construction 
techniques to facilitate the de- 





sauunnnet cuenemnmmmn na, aR ggg GOR SS ooo aau uuu 


Hard Glass Fused to 
Glass Passivation 


L 











Terminal Pins — 


Metallurgically Bonded to Glass _ 


CIRCLE NO 139 


sign of switched-capacitor units 
that operate below 25 kHz. 
Interdesign Inc, 1500 Green 
Hills Rd, Scotts Valley, CA 
95066. 
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Recognizing 

broadcast code 

This 4-pg app note discusses 
two broadcast recognition cir- 
cuits (BRCs) for use with a 
MIL-STD-1553 Manchester Il 


The key to the extraordinary 


reliability is the unique 
method of fusing hard glass 


to a glass passivated junction. 


The result is a bond that is 


=== virtually unbreakable under 
even the most demanding conditions. 
Call today for fast delivery of these 


competitively priced zeners. 


10 North Avenue, Burlington, MA 
01803, (617) 272-9015. 
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converter. With block diagrams, 
it examines two BRCs_ that 
recognize and flag a broadcast 


Or command-mode code. The 
booklet explains how these 
circuits operate with the Bus- 
8937, a MIL-STD-1553B com- 
mand/response Manchester Il 
unit that provides multiple func- 
tions in one hybrid package. A 
table summarizes characteristics 
of 16 MIL-STD- 1553 - related 
products, listing type, size and 
features. ILC Data Device Corp, 
105 Wilbur Pl, Bohemia, NY 
11716. 

Circle No 292 


Gate-array options 

This 10-pg brochure outlines one 
manufacturer's semicustom 
CMOS LSI/VLSI gate-array de- 
sign and fabrication services. It 
describes how the firm avoids 


problems in design support, 
cost, turnaround time and sec- 
ond sourcing when converting 
discrete or MSI-level TTL circuits 
to custom or semicustom ICs. 
Highlighting a CAE system that 
integrates design, simulation, 
layout, tooling and _ test- 
generation functions, the booklet 
explains that the units’ 3-ywm 
polysilicon gate lengths, coupled 
with 2-layer metallization, pro- 
vide design latitude while holding 
delay times to 3 to 5 nsec typ. 
Storage Technology Corp, Mi- 
crotechnology Div, 2270 S 
88th St, Louisville, CO 80028. 
Circle No 293 


Specs characterize 

shaft couplings 

Illustrating two lines of flexible 
miniature shaft couplings and 
typical applications, this 4-pg 





HIGH VISIBILITY 


Displays 


sizes: 1 %2", 4”, 6", 9", 12”, 


ENERGY SAVING: 
Electromagnetic, bi- 
stable operation. Use 
power only during 
display change. 
Numbers change 
without run-through. 


INHERENT 


MEMORY: _- 
Indication maintained 
even during power 


AND RUGGED: 
No bulbs to replace; long, virtually 
maintenance-free, life. 


Signalex displays save you money in instrumentation, industrial 


VERSATILE: 

Use indoors or out, in 
temperatures from 
-40°C to 75°C. 





18” &@ 24" 


CLARITY: 

Visible even in 
bright light; legible 
at distances up to 
1,000 feet. 





controls, timing devices, pumping and metering and produc- 
tion line displays. Call or write for full information. 


P.O. Box H, Bay Shore 


The CO. . 
N.Y. 11706 516-666-8000 
TWX: 510-227-6142 


Company, Inc. 
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brochure highlights custom 
bores; a chart details available 
sizes. The booklet describes a 
high-torque series with maxi- 
mum ratings of 7 to 480 oz-in. 
and a standard series. with 
ratings of 1.6 to 226 oz-in. It 
explains that because the units’ 
flexible element consists of a 
bellows, the couplings can be 
compressed or extended axially 
while transmitting torque. Ser- 
vometer Corp, 501 Little Falls 
Rd, Cedar Grove, NJ 07009. 
Circle No 294 


_ of replacing barcwired LEDs CC 

These versatile sockets can be sed with all 
T 1-3/4 discrete LEDs. They also can be used 
with out ultra-wide disperson LEDY-Bug® the 

_ remarkably bright LED that gives you more than — 

180° ofviewingangle. its 

Our LED sockets do it all. From Data Display 
Call today TOLL FREE (800) 421-6815. Within 
een call ae 674- les 


DATA 


DISPLAY 


PRODUCTS — 


303 N. Oak Street, Inge wood, CA 90302 — _ 


TLX 664 -690 
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Literature 


Solving power-line 
problems 
Showcasing a line of Super 
Isolation Transformers and ac 
line conditioners with ratings of 
100 VA to 60 kVA, this 16-pg 
catalog looks at ac-power prob- 
lems and the line-conditioning 
devices that solve them. It 
divides those problems into five 
areas: blackouts, brownouts, 
fluctuating voltage, noise or 
transients, and combinations of 
these factors. Graphs plot com- 
mon-mode noise attenuation for 
static and line conditioners; 
diagrams depict plug and socket 
configurations. Photos accom- 
pany product- spec. charts. 
Gould Inc, Electronic Power 
Conversion Div, 2727 Kurtz St, 
San Diego, CA 92110. 
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Electrical standards 

in world trade 

This directory of international 
electrical standards, published in 
association with the International 
Electrotechnical Commission 
(IEC), includes an analysis of 
how world standards facilitate 
international trade; a review of 
regional standardization in West- 
ern Europe, Eastern Europe and 
the Pacific; and a profile of 
national standards in major 
exporting countries. Summa- 
rized are standards and approval 
marks imposed by governments 
and other authorities in the 43 
IEC member countries that 
regulate the manufacture, sale 


and use of electrical equipment. 
One section speculates on future 
trends in electrical standardiza- 
tion. 70 SF. IEC, 1-3 Rue de 
Varembe,, 1211 Geneva 20, 
Switzerland. 


INQUIRE DIRECT 


Measuring RF power 
Catalog SF-83 outlines capabili- 
ties of Thruline wattmeters, 
coaxial loads, RF-absorption 
wattmeters and high-power at- 
tenuators spanning 0.5 to 2300 
MHz and milliwatts to 250 kW. 
Detailed are RF Power Analyst 
instruments and a multirange 
directional wattmeter with seven 
power levels per plug-in ele- 
ment. The 4-pg brochure lists 
key parameters for each instru- 
ment featured. Bird Electronic 
Corp, 30303 Aurora Rd, Cleve- 
land, OH 44139. 
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Data details 
gate-array design 
This 600-plus-page report ex- 
amines various ways of imple- 
menting LSI technology and 
profiles more than 65 gate-array 
vendors. With more than 100 
charts and figures, it analyzes 
the advantages and disadvan- 
tages of using gate arrays, 
supported with case studies. An 
overview of design approaches 
introduces a discussion of ECL, 
TTL and CMOS examples, I/O 
pin requirements, and _ testing. 
and packaging options. Conclud- 
ing the study is a chapter on the 
future of gate arrays that 
considers such issues as re- 
source shortages and CAD-tool 
development and discusses 
such performance factors as 
density, speed, power and cost. 
$1250. Electronic Trend Publi- 
cations, 10080 N Wolfe Rd, 
Suite 372, Cupertino, CA 95014. 
INQUIRE DIRECT 
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Programmable-controller 
glossary 
This 7-pg glossary defines terms 
related to the use of programma- 
ble controllers. It explains the 
terminology used to describe the 
units’ operation and that of 
related systems. Terms such as 
bit rotate function, dump, register 
and transitional contact are 
discussed. Gould Inc, Modicon 
Programmable Control Div, Box 
83-SVS, Andover, MA 01810. 
Circle No 299 





New from Coto — 


65 Pavilion Avenue, 
Providence, RI 02905. 


series CR-3400 ultra 
low thermal EMF reed relays. Standard features: 500 
nanovolt thermals (other offset ratings available); as 
low as 50 nanovolt stability; complete electrostatic and 
magnetic shielding; full encapsulation; I.R. > 10'2.Q 
excellent reed contact stability; 100% dynamic testing. 
Perfect for low level switching applications such as 
data acquisition systems, process controllers, data 
scanners, etc. Contact: Coto Corporation, 


Packaging capacitors 
New Concepts in MLC Packag- 
ing describes a multilayer- 
ceramic-capacitor (MLC) design 
that incorporates buried capaci- 
tors in a multilayer interconnec- 
tion substrate in an array 
configuration. Photos, diagrams 
and tables illustrate the design 
and highlight the substrate, a 
high-K replacement for conven- 
tional alumina that’s compatible 
with conventional air-fired thick- 
film materials. The 8-pg discus- 
sion also examines custom 
thick-film multilayer interconnec- 
tions and MLC arrays. AVX 
Ceramics, Box 867, Myrtle 
Beach, SC 29577. 

Circle No 300 


Tackling EMl-shielding 
problems 
The EMI Shielding Guide in- 


cludes a glossary and bibliogra- 
phy. The 76-pg book examines 
design criteria and factors relat- 
ing to selection and application 
of EMl-shielding materials. Or- 
ganized into 10 sections, it 
covers such topics as metal 
shielding barriers, shielding- 
performance testing and materi- 
al procurement. $10. Tecknit, 
129 Dermody St, Cranford, NJ 
07016. 

INQUIRE DIRECT 





With green or ge au as 
‘styles include bi-pin, midget flanged, 
vertical and horizontal PCB types, snap-in, 
and cartridge. | 
And a price that's right. | 
From Data Display. Call today TOLL 
FREE (800) 421-6815. Within California, 
Cai(2i3)6/4-5940. 


” DATA 
DISPLAY 
——— 


Tel: (401) 467-4777. = | C) 


TWX: 710-381-8016. CORPORATION 
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[EIDIN Career Opportunities 


positions available 


Find your place in the sun. 


Come discover career opportunities as 
wide-open as our Arizona landscape. 


At Hughes Aircraft Company in Tucson, 
you'll work in an engineering-oriented en- 
vironment where state-of-the-art is a state 
of mind. 


So, if you’re an engineer with a BSEE/ 
MSEE, we invite you to explore the follow- 
ing opportunities: 


RF/MW Test Equipment Design Engineer 
Microwave Engineering 

(components, devices, subsystems) 
Circuit Design 

(analog, digital, hybrid) 

Mechanical Design Engineer 

Missile System 

(analysis, design, test) 

Missile System 

(test equipment, test software design) 
Production Test Engineers 

Software Engineers/Scientific Programmers 
Quality Assurance Engineers 


You'll get an average of 13 paid holidays 
a year — including a week between 
Christmas and New Year’s — besides 
vacation. Vision-care, dental, and medical 
insurance. Continuing education plans in- 
cluding studies at U. of Arizona. And reloca- 
tion assistance, too. 


To find your place in the sun, look into the 
Hughes Story. With more than 1,500 differ- 
ent projects company-wide, Hughes offers 
both stability and technological growth, as 
well as an excellent salary. Write yourself in! 


Send your resume to: Hughes Aircraft 
Company, Professional Employment, Dept. 
INDE-1A, P.O. Box 11337, Tucson, AZ 
85734. Or dial toll-free 1-800-528-4927 
(from Arizona, call collect 602-746-8925). 


core a new world with ere 


MISSILE alae vucsen 


Proof of U.S. Citizenship Required 
Equal Opportunity Employer 


Circle No. 5000 (on page 366 of EDN) 


NATIONWIDE/SUNBELT 
Electronic/Electrical Engineers 
seeking Hi-Technology career 
advancement can utilize our 
national network. Most salaries 


25-60K. Fees co. pd. Send resume 
to: Westgate Personnel, inc. 


325 Center Ridge Rd. 
Cleveland, Ohio 44116 
216-333-1344 


BSEE / ELECTRONIC DESIGN 
ENGINEERS, $24,000-$50,000 + . 
Immediate, desirable upstate 
NY & nationwide. In confidence 
send resume or call James F. 
Corby, Pres., NORMILE PER- 
SONNEL, 5 Leroy St., Box 110 
Westview Station, Binghamton, 
NY 13905 (607/723-5377). 





Telephone Linda L. Sorbo (203) 964-0664 to advertise in Career Opportunities 





ELECTRONICS 


HARDWARE 

BSEE. High speed logic design. 
Mini and micro computers. 5 + 
years experience. 


SOFTWARE 

BSEE or computer science. C 
language, PASCAL. Communi- 
Cation systems. 4+ years 
experience. Salaries completely 
open. 


MANHUNT 
3260 Walden 
Depew, NY 14043 
716-681-5700 


SYSTEMS 
ENGINEERS 


Director Time Sharing 

Eng. Mgr. sm. business 

computers 

Principle Eng. Dig. Signal Proc . .45K 
Principle Eng. & Logic Mem. 
Interface 

Product Mkt. Managers 

Snr. Eng. E/Optics Video Data 

P 


Sr Des Eng Log/Des 8 & 16 Bit 
microproc. 40K 
Design Eng. A&D Circuits Hdware 45K 
CAD/CAM Tech Planning 

Proj. Mgr. Logic Des bits slice 

(sm group) 

Eng. Mgr. Central Processors . . .60K 
Project Mgr. High Speed Printer .47K 
Adv. Des. Winchester/Hd Disk . .44K 
EE 2 yrs. experience Digital 


Many positions In Micro-based systems 


Call Bob Barnes 
312-887-1220 


ELECTRONICS 


A Division of Foundry 
Center, Inc. 
P.O. Box 1281 
Oak Brook, ILL 60521 


COLORADO 
ARIZONA 
NEBRASKA 


and surrounding areas 
$26-$70,000 + 
Electronics Engineers, Scientists, 
Designers, Design Managers, 
General Managers, Field Engineers, 
Systems, Program Managers. 


e Computers, Aerospace, Instru- 
mentation, Components, Telecom- 
munications, Missiles, Power e 


Submit Resumes with recent salary 
history & location preferences to — 
M.A. Rohrberg, RELIABLE ‘‘EXEC- 
TECH’’ SEARCH, 212 Santa Fe Mall, 
Westroads Omaha, Nebraska 68124. 
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Engineers 


Positions available in the electronic, computer, 
aerospace, military, industrial, fossil and nuclear 
power fields. Our fee, plus your interview and 
relocation paid by client companies nationwide. 
US citizens or permanent residents send resume 
and current salary or call for a confidential 
application...toll free, 7 days/24 hours, (800) 
523-2906; in PA collect (215) 735-4908. 

A.L. Krasnow (USNA, M.1.T.) 


Electronics Department 

Atomic Personnel, Inc. 

Suite P-4, 1518 Walnut St., 

Phila., Pa. 19102 

Engineers Helping Engineers since 1959 


S.W. & SUNBELT 


- Circuits - Micro 

- Systems - Software 

- Product - Hardware 

- CAD - Optics 

$25,000 to $50,000 

Specialists placing EE’s/ME's in data 
acquisition, peripheral and instrument 
development companies across the Sun- 
belt. 100% Company Fee Paid. Send 
resume, geographic preference, salary 
and salary requirements to: 


PR: 
}.pobert thompson 
BB companes nc. 
Electronics Placement Specialists 
2200 West Loop South, Suite 800. 
Dept. 0. Houston. TX 77027 
(713) 627-1940 





DESIGN ENGINEERS F*@ 
Mechanical/Electrical/Electronic 
We have numerous job orders for 
design engineers. These jobs are 
located in the Southeast. Forward 
your resume with salary require- 
ments. NO FEES TO PAY. 

BEALL ASSOCIATES OF MACON 
PO Box7273 Macon, Ga31209 
Bernard L. Bearry 912/477-4882 

















: PROFESSIONAL RESUME SERVICE ¢ 


1125 S. Cedar Crest 
Allentown, PA 18103 


Complete resume preparation for 
, design engineers and design managers ) 
in electronics. Call collect or write: 


i PROFESSIONAL RESUME SERVICE 


(215) 433-4112 


EIDIN 


CAREER 
OPPORTUNITY 
SECTION ... 


CAEL: 


LINDA L. SORBO 
at 203-964-0664 . 
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Send Box No. replies to: 999 Summer St., P.0. Box 3809, Stamford, CT 06905 





Engineers, join the Spirit 
of Emerson. We’re part of 
the Spirit of St. Louis. 


St. Louis, born of the spirit of adventure and progress, is now 
Known as the ‘gateway to the west.” It is a city combining the 
best of the north, south, east and west. 


There are more than 4,000 Emerson people now living in St. 
Louis and take their word for it. ..St. Louis is a great place to 
live and raise a family. 


Just consider a city with all the advantages of a large metropolis 
and yet only a short drive from Ozark country with its many riv- 
ers, lakes and recreational areas. 


Then too, St. Louis is a great sports town. It’s strictly big leaque 
baseball, football and hockey. And the weather makes it easy to 
participate in sports such as golf, boating, fishing, bicycling, 
skating, riding, tennis and much more. Our four-season climate 
is stimulating without the hardships of extreme heat or cold. 


Yes, a great place to live but what about the cost of living? Well, 
we're below the national average in cost of food, utilities and 
transportation. : 
If you are interested in career accomplishment in a working 
atmosphere of constant challenge, you'll like our spirit. 
Interested? We’re interested in electronics and mechanical engi- 
neers at all levels in these areas: 
ATE RADAR 
e Software/ Hardware e Coherent/Non-Coherent 
Design & Development Design & Development 
ELECTRONIC WARFARE ENGINEERING SUPPORT 
e Airborne/ GSE e Electro/Mechanical 
Electronics Packaging Control Systems Analyst 
e Product Development ¢ Maintenance Engineers 


We have similar positions available at our Orlando, Florida 
facility. 


Why not call Toll Free 1-800-325-0783 or send your resume and 
see what happens. We think you'll want to join the Spirit of 


Emerson. 
Dept. EDN-1-83 
Mail Station 4303 
EMERSON ELECTRIC CO. 


coe Government+Defense Group 


8100 W. Florissant St.Louis, MO 63136 


we are an equal opportunity employer in every respect 
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STOP, 
LOOK & LISTEN 


Stop and take a good, hard look at Harris Government Communications Systems Division 
located in Melbourne, Florida. Listen to a leader in state-of-the-art Communications Systems. With 
the largest backlog of work in our history, and a 5-year plan that projects an annual growth rate of 20 
percent, we offer unusual career opportunities for Communications Professionals. Working on pro- 
grams such as Navy EHF Satellite Program (NESP), Real-Time Adaptive Control System (RTACS), 
Mobile Ground Terminal (MGT), Global Positioning Systems (GPS), and Adaptive Multi-function 
Antenna (AMA) will provide technical challenges ard professional growth opportunities unsurpassed 
in our industry. 


HARRIS COMMUNICATIONS: The opportunity is here. The time is now. We’re looking for 


talent. People with a thirst for involvement and the fast paced environment of discovery. Our current 
projects are broad in scope and application... projects that generate new technologies, technologies 
that lead to discovery. From top to bottom we are an organization dedicated to the technological con- 
cems of man. 





HARRIS IN FLORIDA: We are a division of the Harris Corporation, Florida’s largest industrial 
employer with over 9,000 Florida based employees and corporate sales in excess of $1.6 billion, 
located in Melbourne, Florida, a Florida east coast resort area, where you will earn nationally com- 
petitive income and excellent benefits, while paying no state or local income taxes—and enjoy the 
lower cost of Florida living. 


MODEM ENGINEERS — To perform state-of- 


the-art modem design using high speed bit slice 
technology. Should have experience in modem 
design and a strong communications systems 
background. You should have 5-10 years ex- 
perience in the HF transmission area and project 
management experience. MSEE preferred. 


SOFTWARE ENGINEERS — Opportunities 


available tor real-time Scientific Software 
Engineers in the conceptual design of operating 
systems, data base management systems, 
microprocessor firmware and image processing 
applications. BSCS or BSEE required with 5-15 
years experience with state-of-the-art software 
design technology and structured programming. 


SYSTEM ENGINEERS — To work in Systems 


Definition and/or Systems Development for in- 
tegrated command and telemetry ground systems, 
software based communications systems, AJ com- 
munications systems, SATCOM ground terminals, 
and network control terminals. A minimum of 


BSEE or BSCS required. 


DIGITAL DESIGN ENGINEERS — Requires 


technical emphasis in the areas oi digital com- 
mand, control and communications. Also requires 
background in digital design with microprocessor 
hardware/ firmware exposure. Must be capable of 
contributing to IR&D and proposal activities. 
Prefer MSEE with 5-10 years experience. 


U.S. Citizenship required for all positions. 


Opportunities also exist for: Systems Test Engineers, Configura- 
tion Managers, Program Managers, Electro-Optics Engineers, ILS 
Managers, Data Managers, Production Engineers. 


For consideration send your resume in confidence to: Harris 
Government Communications Systems Division, P.O. Box 92000, 
Room 12/102, Dept. EDN, Melbourne, Florida 32901. 


Discovery. Born and Bred at Harris. 






tat HARRIS 


Equal Opportunity Employer, M/F/V/H. 
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If you werent in on this one... 





or this one... eS 
you can still be in on the future. 


The incredible aircraft from the elite grams will test your skill, imagination 
team at Lockheed’s Skunk Works keep and dedication. bs 
reaching into new worlds of advanced Call Ed Woodworth today at (213) 
oerformance. 847-4740 or 847-5444 or send your 

If you are an engineer, scientist, or resume to him at Lockheed Employment 
programmer, you may be interested in Office, PO. Box 551, Burbank, California 
challenging assignments in the areas 91520. 
of Propulsion Systems, Antennas/ U.S. citizenship required. An equal op- 


Radomes, Acoustics, Avionics, Systems portunity F/M/H/V employer. 
Analysis, and ECM/ESM. 


Our diversified high technology pro- = rlockheed-California Company 
EDN JANUARY 6, 1983 Circle No. 5003 (on page 366 of EDN) 2365 











RCA... 
Planning Your Future 


Design 
Review 
Chairperson 


RCA Missile and Surface Radar has an 
Outstanding career opportunity for a 
Design Review Chairperson for our 
growing defense electronics systems 
business in Moorestown, New Jersey, an 
ideal suburb just outside of Philadelphia, 
close to the seashore and the mountains. 








Minimum requirements include a BSEE 
degree and ten years of experience in a hi- 
tech electronics environment. 


The successful candidate will work in a 
firmly established design review activity 
and constructively criticize allsystemand 
unit designs from dc through k-band. 
Heavy emphasis in digital signal 
processing including distributed 
microprocessing. 


This is a once-in-a-lifetime opportunity to 
learn from, contribute to, and work with 
industry leaders. Unlimited challenges! 
High visibility! 


Come join us and be part of a new 
generation. We offer excellent salary and 
benefits including relocation assistance. 
Interested individuals are urged to send 
their resume, in confidence, to; 


Ms. C.A. Marshall, Dept. PDR-5526 
RCA Missile & Surface Radar 
Bldg. 127-124 
Moorestown, N.J. 08057 


Equal Opportunity Employer 
U.S. Citizenship Required 


rea < 
A Tradition On The Move! 
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WE HAVE 
YOUR NEXT 
POSITION. 


lannoni and Associates will put their 
experience to work for you. Engineering 
and Scientific Career Placement is our 
Only business, so you know that you’re 
getting specialized service and top oppor- 


tunities nationwide. 


Specific Fields e Missile Systems 
e Aerospace Systems ¢ Guidance and Control 
e Communications e RF Communications 
e Computers e Signal Processing 
e Intelligence e EMC and EMI 
e Satellites e Microwave Systems 
e Weapons ¢ Communications 
Skilled Areas e Software Development 
e Avionics ¢ Fire Control 
e Radar Systems 


All Position Fees, Relocation, and Interview 
Expenses COMPANY PAID. 
Contact Us With or Without a Resume. 


JAMES E. IANNONI & ASSOCIATES 
P.0. Box 48 © Canterbury, CT 06331 © (203) 546-9448 
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| Recruitment Reader Service Response 
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| if you are a interasied in receiving _. 

further information on any sete 
recruitment ad running, we will © 
ovat provide this free service 


be se S how to use it: 


1. Circle the number inthe box 
at the right that corresponds 
wi) ye number s hee bot- 





oO mail to: | 4 ae 
999 Summer St.—P.0. Box 3809 
Stamford, CT 06905 ~C 


Name: 


Home address: 
CITY STATE Z\P 
PEOIIIG OTOUG 2 I gn 


Present position: 
Present company: 

Geographical 
Salaryrange: + CCC reference: 


Your response will be held in strictest confidence 


ss cs ck wise asco eae 


r 
[ 
: 
I 
f 
I 
; 
{ 
; 
; 
{ 
' 
i 
; 
I 
I 
; 
d 
i 
[ 
[ 
i 


EDN JANUARY 6, 1983 











POOR co eas eee 132 
PORT GHI fo has Aaa res bas es 328 
POUADIOG ING oe oie ieee 8 208 
Advanced Micro Devices ... .234-235 
ANGIOg DEVICES. oo. Sk a 123 
APM Hexeeal: 3.6 es oa AG 74 
PREC hh cons 289 
PW BOING io os FS ke 342 
ERO Sa sek rcs we ee 68 
Bertan AssociatesInc .......... 338 
ORT ING i es a a aio 
BOSCHOICING 20 oie teas 343 
California DevicesInc .......... 127 
COROT LING oa oc Se hoa 316 
Capitol Machine & SwitchCo ....142 
Cherry Electrical ProductsInc ....17 
C&K Componentsinc............ 65 
Communication Instruments ....353 
Computer Dynamics ........... 354 
Computer Products Inc/ 

Power Products Div ........... 44 
Controi Data Corp... is ei 33 
CIO CON Ge CoS eee 361 
Ste COM ar See as 107 
Cybernetic MicroSystems ...... 355 
Data Display Products ...... 359, 361 
DataGeneralCorp ......... 242-243 
Dialight, a North American 

PROS GO oe es kG 326-327 
Digital Equipment Corp ....... 96-97 
Dolch Logic instruments ........ 325 


Douglas Randall, 
Div of Walker Kidde &Colnc ...324 


Duncan Electronics ........ 276-277 
DiWBCORUGASS Oro Si eee ae 21 
EAO Switch Gorm iso ae kes 121 
Eastern Air Devicesinc ......... 211 
RUN CORRS koi eee 34-35 
BO oe ee cass ose ke was 244 
ES GRBTOON oie ees ea 83 
Electron MachineCorp ......... 355 
Electro-Mech Components ...... 271 
Electronic Arrays oo. cen ece ees 78 
Electronic Measurements Inc... .349 
Electronic Processorsinc....... 335 
Electronic Solutions......... 32, 354 
ElectroSwitch Corp ............ 140 
Eridicott Cont os 5 SS 318 
Fairchild Test Systems .......... C2 
Foxville Communications ........ 90 
Fujitsu Microelectronicsinc...... 29 
Gates Energy Productsinc ...... 125 
General Instrument 

Microelectronics Div .......... 14 
General Instrument 

Optoelectronics Div...... 268-269 
Genisco Systems Div....... 268-269 
Genstar REISalesCo............ 36 
Global Specialties Corp......... 253 
Gould Inc, Instruments Div ..130-131 
Gould Inc, 

SEL Computer Systems....... 369 
Srayvhnline oC ES 237 


EDN JANUARY 6, 19838 


Advertisers Index 


Hadco Corp, Backplane Div...... 329 
Harris Semiconductor .......... 73; 

: 112-113, 197-200, 348 
Heyco Molded Products ........ 142 
Hewlett-PackardCo........ 136-137 
PLONE a) US ec s 231 
Hughes Aircraft Co/ 

Connecting Devices Div....... 222 
eG ee i a ee 221, 354, 347 
HITS avis as ce beg Res 8-9 
integrated Device Technology ...195 
IntermetricsInc ............... 308 
INtO@RRI IG Ga. oe ke Ca herb an 38-39 
ITT CanonElectric ............. 295 
PETG ives Ge koe eee as 114 
J2 Marketing Services .......... 282 
Keithley Instrumentsinc ........ 249 
Kepoo ie 4 ii eS 63 
Kontron Electronicsinc......... 213 
Kopak Creations............... 355 
Lambda Electronics Corp ... .338A-J 
EOUOK INE ee. She ce 319 
Level TwoSystems............. 353 
Loral DataSystems ............. 92 
Matrox Electronic Systems....... -28 
McGill Electrical Div............ 241 
MDB SystemsiInc.............. 320 
Micro Networks Corp....... 322-323 
Micro PowerSystemsinc ....... 229 
MichO SWitth. ose oe 247 
MICrOMIDT ING ss. 6 eee 324 
Mini-Circuits Laboratory........ 3, 4, 

285, 317 
Mitsubishi ........... 257, 260-261, 

267, 281 
MOSK oa oie. oes tee 370 
Monolithic Memoriesinc...... 75-77 
Motorola Semiconductor 

PIOGUMERING vc sea veea ee. 37 
National Semiconductor 

SOTO eee a a cee 10-11 
NCR Corp, PowerSystems ....... 91 
NEC Electreninc. «2. es 45-47 
NEC MicrocomputersIinc ....... 203 
Nichicon (America) Corp ........ 293 
Nicolet Instrument Corp/ 

Oscilloscope Div ............. 19 
Nicolet Scientific .............. 312 
NKK SWHGRGG is os ee ea aces 337 
Oak Switch Systems ............. 6 
OkiSemiconductor ........ 214-215 
Omron Electronicsinc.......... 345 
OsIO CONTIOIS S971 73 a es 106 
CUO CONTONS 26 os eS 106 
Ovenaire-Audio-Carpenter ...... 352 
Panasonic Electronic 

Components Div.............. 58 
Philips Test & Measuring 

Instrumentsinc .............. 55 
Pied ElOCtfOnics cee he ce es 353 
Piezo Technologyinc............ 89 
Plessey Semiconductor......... 315 
PRALBIOLONS foes ca ees 344 


PowercubeCorp............08: 333 
Precision Monolithics Inc... 108-109, 
143-190 
Programmed Test Sources ....... 86 
Projects Unlimited ............. 355 
Ramiecioe® ooo isk ieee 84-85 
RCA Solid State Div ....299-306, 336 
Rockwell international ....... 12-13, 
22-27 
ROGSIS GOID \ ii Pei iis 233, 350 
Samiec NC so yaks ve ee 206-207 
GONYO. 2056s Ce EN ee kes 67 
SERIO IC 2s Fawn ie 310-311 
Sealectro Cor 6 ae 48 
Seeq Technologyinc ............ 93 
Seiko Instruments USAInc . .265, 273 
SOMICOHING 59 Pere ek es 358 
Shelly Associates.............. 354 
SlomMsans COM” v6. is sw ias 129 
Sierracin/Magnedyne .......... 263 
Signal TransformerColnc ....... C4 
SHIGONIXING (2 cai cece es 110-111 
Skan-A-Matic Corp ..... PO ie 351 
AW Sperry Instrumentsinc....... 71 
Sprague ElectricCo ......... 95,217 
StAGOGWEGH os ccegaaes aot 
SURVINE oO ies Finks PaO ok ee 359 
Switching Power... ... 0.0.00 341 
COI. ay ew ES GN Pts Fe C3 
FORTORKE NG aes a oy 30-31, 
61, 226-227 
Teledyne Crystalonics........... 66 
Teledyne Relays...............9354 
TONISIR Sos SON as bs te is 56-57 
Telex Communicationsinc ...... 352 
NONNOGING Oo kaos yes 205 
Termifiex Corp ............00.- 332 
Texas Instrumentsinc........ 51-54 
TOmtiont COt esis Sis yes 81 
PORWIOS rears ere ORS 355 
Tranewave i Gee ic kes BS 
Unimax Switch Corp............ 251 
Union CarbideCorp ........ 290-291 
US PrecisionLens ............. 124 
VLSI Technologyinc ........... 331 
Wells-Gardner Electronics Corp . .225 
WinfredM Berginc............. 356 
WS OSES as 354 
MACUEING on kas ie ae 40-41 
RAE eo Ne a eek wee 219 
DIGG ks oe eae ee ce 356 
Zilog Inc— 
Components Div........... 42-43 


*Advertisers in US edition 


This index is provided as an additional 
service. The publisher does not 
assume any liability for errors or omis- 
sions. 





Floppy-disk-drive sales 
to rise to $4.6B in ’86 


Despite strong challenges from 
hard-disk drives and cartridge- 
tape systems, the floppy-disk- 
drive market will expand at a 
compound annual rate of 28.7%, 
growing from $1.8 billion in 1981 
to $4.6 billion in 1986 (valued in 
OEM prices). And although an 
increasing percentage of floppy- 
disk users are turning to 
competitive storage technolog- 
ies, particularly for word-proc- 
essing and industrial computer 
applications, the substantial 
growth rate of systems utilizing 
floppies will support healthy 
market growth through 1986, 
says Venture Development Corp 
(VDC), Wellesley, MA. 
Personal-computer owners 
form the critical floppy-disk- 
drive user group, an end-user 
market segment that accounted 
for approximately 41% of all 
units shipped in 1981. Single- 
sided drives, however, will lose 
their current market dominance 
to double-sided 5¥s- and 8-in. 
units by 1988, and the double- 
sided systems will capture 
79.6% of the market by 1986. 
Single-sided 8-in. drives’ mar- 
ket share will shrink from 1981’s 
26.8% level to 2.4% in 1986. 
Sales of 5Y4-in. single-sided 
floppies, however, will still 
account for 18% of the market at 
that time, losing only 5.8% in 
market share over the period. 
VDC sees some clouds gather- 
ing on the horizon for the 
floppy-disk-drive industry. 
Many vendors that once had a 
considerable market share have 
left the market completely or 
have de-emphasized floppy 
disks. Moreover, many manufac- 
turers, in an effort to meet 
users’ demands for more com- 
petitive technology, have added 
hard-disk drives to their prod- 


Looking Ahead: Trends and Forecasts 


uct lines. In a further threat to 
the floppy-disk-drive market, 
important purchasers such as 
Datapoint and Tandy have 
started producing their own. 

However, it will be the 
market success of half-height 
and microfloppy drives (those 
smaller than 5¥4 in.) that will 
determine the course of the 
floppy-disk-drive industry, 


VDC predicts. In this respect, 
says the firm, the current battle 
over microfloppy standards 


FLOPPY-DISK-DRIVE MARKET SHARE 
BY DRIVE TYPE 
(DOLLARS) 


8-IN. 
SINGLE-SIDED 


5% IN 
5 %-IN. 1981 fe are, i 
DOUBLE-SIDED 
40.5% 
8-IN. 
SINGLE-SIDED 
2.4% 
18.0% 


5%-IN. 8-IN. 
SINGLE-SIDED DOUBLE-SIDED 


1986 : 
SOURCE: VENTURE DEVELOPMENT CORP 


(EDN, December 17, 1982, pg 
114) is counterproductive and 
only weakens the industry. 

Analysts offer varying opin- 
ions on whether floppy-disk- 
drive prices will continue their 
decline in 1983. Spokesmen for 
Tandon Corp and Kierulff Elec- 
tronics Ine (a Tandon distribu- 
tor) foresee a bottoming out of 
5¥a-in.-drive prices. However, 
analysts at Hamilton/Avnet, 
Wang Laboratories and Shugart 
Associates cite competitive 
pressures or advancing technol- 
ogy as causes for further price 
reductions. 

At Shugart Associates, public 
relations specialist Jim 
McCartney predicts that half- 
height 5¥s-in. drives are the 
units most likely to be affected 
by price cuts. 


WORLDWIDE MARKET FOR ON-LINE 
FAULT-TOLERANT COMPUTER SYSTEMS 


3% TANDEM COMPUTERS 


97% 
CONVENTIONAL SYSTEMS* 
1981 
($9.7 BILLION) 
15% TANDEM 


2% COMPUTER CONSOLES 
1% STRATUS COMPUTER 


1% 
PARALLEL COMPUTER 
SEQUOIA SYSTEMS 
SYNAPSE COMPUTER 
TOLERANT TRANSACTION 
PROCESSING 
81% CONVENTIONAL SYSTEMS* 
1986 
($16.9 BILLION) 
*BASED ON OFF-THE-SHELF COMPONENTS 
SOURCE: ITOM INTERNATIONAL CO 


Fault-tolerant computers: 
$16.9B market seen in ’86 


Fueled by increasing demands 
from banks and other large 
data-processing users for no- 
down-time computer systems, 
the market for fault-tolerant 
computers will grow vigorously 
to $16.9 billion in 1986, predicts 
ITOM International Inc, Los 
Altos, CA. 

Microprocessor-based fault- 
tolerant systems now entering 
the arena, such as the N+1 from 
Synapse Computer Corp 
(Milpitas, CA), will be vying 
with minicomputer-based sys- 
tems from Tandem Computers 
Ine and with conventional main- 
frame-centered schemes for a 
share of the burgeoning transac- 
tion-processing market, esti- 
mated by Dataquest Inc to be 
growing 40% annually. 

Redundant-yP-oriented firms 
such as Synapse, however, will 
have to strive hard to match 
Tandem’s 15% ($2.5 billion) 1986 
market share, says ITOM presi- 
dent Omri Serlin. 


Material for this page developed 
from Electronic Business magazine 
and other sources by Jesse Victor, 
Senior Staff Editor, and Joan 
Morrow, Assistant Editor. 
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our 32- 


The products you manufacture require the best 





of components. The board sets we satclalele-loula=) 
are just that. QUADRABYTE™, a whole new 
dimension in board-level computers. With — 
ol-Taleldul-lalecmme (UF Waelale reliability unmatched in 
the industry. At a price that’s Tas) efessts}10)(=% Col of=¥1t 
(under $14,000, OEM olUreTaiciavan ile) F 

The three-board QUADRABYTE product set 
ncludes a single-board 32-bit Central Processing 
Sala itameleiione keke lilalem oe) [ajalatsitablertiol 
irmware, instruction look-ahead Talom e)] esi farsve 
execution. The 512 Kbyte Integrated Memory 
Viodule board is implemented with 64K oN ar-laalie 
tAM. A one megabyte version provides low- 
‘Ost memory expansion to four megabytes. Up to 
6 megabytes can be configured should your 
ystem design require it. 

The I/O Processor board includes Our 1.5 
1egabyte per second Multipurpose Bus for up to 
loll eres-) me l-\[e-Morelalice)l(-lecmetete up to 124 
A [ol ta aloe Mevelalige) Movelatctell= port that 
ombines the operator console and (ofo) a) (ce) ey- tale) 
inctions. QUADRABYTE also offers a wide 


lale[= Me) 7A@Me) e}i le) ats including a very-high speed 









At under 14,000. 
bit board sets are 






vice interface. This flexibility helps you 

your design exactly to your application. 
naging these impressive resources is the 

loppy-based MPX-32 QB real-time operating 

ystem. This powerful mapped elgeleleclanlanliare 

*xeCutive handles your applications faster and 
supports a variety of languages and software 
tools to simplify your application olgolel eTanlanliarep 
_ QUADRABYTE outpaces any other mini-based 
component set and runs circles around any 
Mulleiconet-\\-le Mme) i(-lalgeMROrl Mela iait on iol ante) as) 
Taliolgant-tilelame)amial= oldlol=7A ol-laielgant-lalerom(-t-tel-12 
QUADRABYTE. The basis for building the best. 


Gould S.E.L. Computer Systems Inc. de Puerto Ricc 
SRISOM IN Ol aelaem la astellltetne 

Sunrise, Florida 33321 

Call (305) 748-1436 


=* GOULD 


Electronics & Electrical Products 
Oli*lat ne -e\iate er 








For membrane or 
ushbutton switches... 


Molex has the answer. 


Our forty years of experience in providing affordable 
technology to the electronics industry is exemplified in our 
membrane switch systems, which offer you: extremely high 
reliability; easily cleaned, abrasion-resistant graphics that can 
be tailored to your specific aesthetic requirements, sealed 
construction that virtually eliminates environmental 
contamination problems; high circuit densities to give you 
maximum usage of available panel area; easy, one-step 
mounting and termination through the use of a number of 
Molex flat flex cable connectors; modest tooling charges for 
custom panels (with prototyping in weeks, not months), and a 
price that will keep your product competitive. 


® 
molex . .. Affordable Technology 


For more complete information, call or write: 
Molex Incorporated, 2222 Wellington Court, 
Lisle, Illinois 60532 (312) 969-4550 


From the usual... 

We also have a wide variety of standard membrane switches 
in the most popular size and circuitry options readily available 
from our extensive network of stocking distributors. 


To the unusual... 

Molex offers not just the membrane switch but all the 
interconnecting devices that your system may require... 
from connectors to cable to audio tone transducer mounts 
that provide audible feedback for your membrane device. 


For those applications where a membrane switch isn't the 
answer, we offer a complete line of pushbutton switches with 
current ratings to 15 amps. 


No matter how basic or sophisticated your requirement migh 
be, Molex can design a switching system to meet your needs 
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NN There's no end in sight — 
oe —tostocks on hand, or the 
xO energy ina Tadiran 
nickel-cadmium cell. 





Tadiran rechargeable nickel-cadmium sealed cells and batteries 
provide years of reliable and effective service for industrial, 
oxo) aisiulaalimrelalemanlliitalavare)e)e)ileroidle)a\cmcielelamalsm elelarcle)(< 
oxelanlanleialiersielelan=velel| elaar=/alemere)aa] eleic<1m eye, e20) mm aat-(el (ere) 
equipment, emergency lighting and special airborne duties. 


And as endless as the energy they contain are the cells and battery 
stocks now available in the United States. For prompt service, 
(ore)aie-\eimeve) (oreo) emianlele)ac=)acM am talon Olsy- Worm l-lell elena) <olnerclelaalielag 

cells and batteries that you can use, but never use up. — 
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Solcoor Incorporated 

2 Park Avenue ~ 
~New York, NY 10016 
ISRAEL ELECTRONICS INDUSTRIES LTD Tel. (212) 561-7200 


11, Ben-Gurion Street, Givat-Shmuel, P.O. B. 648, Tel-Aviv 61006, israel, Telex: 341692 
CIRCLE NO 146 









tig TADIRAN 11 
7. EcTROM tS Ete RIES ‘ 


































At Signal, we don't make you wait 
weeks (or longer) to find out whether 


Mn’ \7-Weles ole (-bh12=) ae Moib i} (epeethadonel=pCoyasel=) 4 


Like our PRONTO 48-hour guaranteed 


delivery of standard transformers, you 


(0 {1 0 (0 £1 o1=9 5.0) 100 ¢-1-9 of 0) 01-1 - EN eLO) ROR (oT) 
fo) mei foybbat=3 eo lbh cot elor-5 

In most cases, we can give you a 
quote within 24 hours of your request. 
@ clos clor-s-ond-Wmoyel-Mo) Mott aniot-1a-1 (ole) ae) 
Sf rossoloscolscosels(o)eeeX=) 4-KorereW ol-Beetelontit-vel 
to fulfill your needs. And if we're not 
able to deliver your custom transformer 
prototype or first-partials within two or 
three weeks, we llsayso immediately. 


That's a PRONTO promise. 


How do we do it? A 
(oles sel opbetonstosoWmo) ap betxe(=1ohdel 


engineering expertise and anin-depth © 


inventory of raw materials. It keeps 
our prices low, our performance high, 
and our customer quote response 


PRONTO. So if you're tired of 
being waltzed around by-other 
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transformer companies, choose 
us as your partner and 
discover the unique 
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For custom transformer 
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write or call: Signal 


Co., Inc. 
, 900 Bayview 

Ave. Inwood, N.Y. 
11696: phone (516) 239-4510. 


our latest catalog featuring 
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formers for power and: 
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